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“Hypothetics: everlasting stories” 

Beauty of slopes of Maritime Alps was amazing. The marvelous combination of the ringing heights, crystal shining 
of snow-covered peaks, emerald vegetation of passes and foothills, patches of light wandering in fancy caves and 
gorges, and disturbing breath of the Mediterranean merging with the horizon was able to impress even the most 
pragmatic mind not predisposed to excessive sensitivity. . . 

The man and the woman, holding hands and silently smiling to each other, slowly moved up the twisting mountain 
track. Their silent manner of communication made it obvious that they got used to be together all the time, and that 
this circumstance had a special meaning for them. 

- You know that I don’t really praise the category of "happiness" because of its abstractness and the possibility to be 
filled with the most various meanings. . . But sometimes it seems like I have all the grounds to consider myself happy! 

- At last the woman interrupted the serene silence. Holding her wide-brimmed hat she approached the edge of a cliff 
where the rushes of the Mediterranean wind dominated and laughed sonorously. 

- And I am happy even to think that our difficult joint life looks quite attractive to you! - Pierre Curie came closer to 
his spouse and gently embraced her shoulders. 

The couple stood over the wide gorge and thoughtfully looked into a distant horizon swaying of the persistent wind 
pressure for some time again. 

- . . .And still the salt of radium is capable to emit radiation changing the structure of human tissue. . . I am still thinking 
over a problem of determining the nature of this influence depending on the radiation doses. . . - Maria Sklodowska- 
Curie turned to her husband and smiled as if guilty. 

- Even being on your favourite mountain camping you can’t distract from work and concentrate on vacation, - Pierre 
made a helpless gesture and looked into the eyes of his wife attentively, - couldn’t really these years of continuous 
researches make you feel at least the temporary disgust for science? 

- My dear grumbler, it seems to me that the Nobel Prize obliges us to state new tasks and make new discoveries. It 
is for the first. And secondly, scientific activity along with our daughters, make the fair part of things I love in life. 
I feel that further researches will significantly expand the horizons of knowledge not only in physics and chemistry, 
but also in medicine! 

- 1 agree, Maria! But anyway let’s get back to the consideration of these matters at least in two weeks! - Pierre knitted 
his eyebrows discontentedly. - And now I would like you to totally dissolve in the nature and enjoy these delightful 
landscapes! 

- I am "dissolving" and "enjoying"! - Maria winked to her spouse archly. - But I dream of defining pure metallic 
radium and I intend to call the new science "radiology" ! 

Thomas Morgan 

Head of the IASHE International Projects Department 

April 15, 2015 
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PERSON AS AN INDEPENDENT PART OF 
THE GLOBAL INFORMATION SYSTEM. 
COMMUNICATION, PRACTICAL 
APPLICATION, ALGORITHM 


V. Matutis 
M. Grigola 

V.A. Graiciunas School of Management, Lithuania 

In the previous work [6] the author considered natural information 
systems, defined what is information on the background of natural 
information systems and determined what information and what 
information processes build the person. This time, investigating 
ourselves we suggest to look at the information system of the person 
slightly more deeply, and to consider information processes occurring 
there. We also tried to look for ways of practical application of these 
theoretical reflections. 

Keywords: algorithm, information, genes, program, emotions, 
disability, physiology, nature, person, coding, decoding, transformation, 
information transfer, reaction, requirement, thinking, hearing, sight, 
sound, image, death, birth, imagination, panic, modeling of the person. 
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HEJIOBEK KAK CAMOCTOJITEJIbHAil 
HACTB rJIOEAJIbHOH 
HHOOPMAIJHOHHOH CHCTEMBI. 
OEIIJEHHE, nPAKTHHECKOE 
IIPHMEHEHHE, AJirOPHTM 

B. MaTyrac 
M. rpHrona 

IllKOJia MeHe/pKMeHTa B.A. Graiciunas, JlHTBa 

B npe/u>i£ymen padcxre [6] paccMarpHBajioct ecTecTBeHHBie hh- 
(JtopMauHOHHBie cncTeMBi, onpe/jejiHjiocB, neM Ha (JtoHe ecTecTBeHHBix 
HH^OpMaUHOHHBIX CHCTCM »BJI5ieTC5I HHC[)OpMaUHfl, KaKafl HH(j)OpMaitH5I 

h xaKHe HH^opMauHOHHtie npoueccti cocTaBjunoT nenoBeKa. Ha otot 
pa3, nccjie^ya ceda, npejtJiaraeM B3rjufflyn> Ha HH^opMauHOHHyio ch- 
CTeMy HejiOBCKa nyTt no rayd^ce h paccMOTpeTt HH(J)0pMau;H0HHBie 
npoueccti TaM npOHCxojpimHe. A tslk >xe nont>iTajiHCB noHCKarb cno- 
codoB npaKTHnecKoro npuMeHeHna jtaHHbix TeopeTHne ckhx pa3Mtim- 
JieHHH. 

RjifoueBbie cjioea: anropHTM, HHcjtopMauHH, reHbi, nporpaMMa, 
3MOUHH, HHBaJIHJJHOCTb, (J)H3H0JI0rHB, npHpOJja, HeJIOBeK, KO^HpOBa- 
Hne, ^eKO^HpOBaHHe, TpaHc^opMauna, nepe^ana HH(J)opMauHH, pe- 
aKuna, noTpedHOCTb, MbimjieHHe, cnyx, 3peHne, 3Byx, H3odpa^eHne, 
CMepTb, pcnK/jeHHe, Boodpa^ceHne, naHHKa, MojjejiHpoBaHHe nenoBeKa. 

Y nacTHHKH KOH(J)epeHii,HH, HaunoHanbHoro nepBeHCTBa no HaynHoii aHajiHTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HaynHoii aHannTHKe 


http://dx.doi.org/! 0.18007/gisap:pmc.v0i5. 1033 



Phc. 1. KaK HejiOBenecKiie nH^opMau,noHHbie chctcmm 

B3aHMOAeiiCTByiOT Meamy C06010 


U,ejii> pa 6 oTbi 

HccneAOBaTB npoifeccti nepe^auH 
HH(J)opMaifHH, npOHexo^amHe bo Bpe- 
M 5 I KOMMyHHKaifHH MOK^y JHOflBMH Ha 
(jlOHe ecTecTBeHHBix HH(})OpMaifHOHHBIX 
cncTeM. npeAJio)KHTB £jui oOcy^eHHn 
npHHifnn achctbh^ ajiropHTMa, no KO- 
TOpOMy paOoTaeT nporpaMMa HHijiop- 
MaifHOHHOH CHCTeMBI HejiOBeKa. C(J)Op- 
MyjmpOBaTB onpeAeneHHa, hto Ha (jiOHe 
ecTecTBeHHBix HH^OpMaifHOHHBIX CH- 
CTeM HBJIHeTCH MBIHIJieHHe, BOCnpHOTHe, 
Boo 6 pa 5 KeHHe, noTpe 6 HOCTH. OnepTHTB 
B 03 M 05 KH 0 CTH npaKTHHeCKOTO npHMeHe- 
HHa pe3yjiBTaTOB HCcne^OBamni. 

KOMMyHHKaUHH 

B npo^oiDKeHHH Been 5 KH 3 HH ne- 
noBeKa Ba)KHyio ponB nrpaeT oOmenne 
MOK^y jiioabmh. IIo 3 TOMy ctoht no- 
nBiTaTBca noHOTB Kax rbg HejiOBenecKHe 
HH(J)OpMaifHOHHBie CHCTCMBI B3aHMOACH- 
CTByiOT MOK^y C 06010 (Phc.1.) h KaKHe 
HH(J)opMaifHOHHBie npoifeccBi npOHexo- 
miT bo BpeMa oOmeHHa (Phc.2.). 

OneBHflHO, hto o^hh nenoBeK c 
/fpyrHM M 05 KeT oOmaTBca tojibko nepe 3 
npHpo^Hyio epe^y h tojibko npH noMO- 
niH (})H 3 HOJiorHHecKOH cpe^ti. Heno- 
Cpe^CTBCHHyiO CBH 3 B MOK^y JHO£BMH 

mo}kho Ha 3 BaTB TejienaTHeii. Ho cyme- 


CTBOBaHHe TaKOH CBH3H QU\Q MaJIO HC- 
cjie/jOBaHHO. 

npe^JiaraeM paccMOTpeTB hto nponc- 
xoflHT bo Bp effl oOmeHim. B Hanajie b ch- 
CTeMe ynpaBjiemui HejiOBeKa 1 (JiopMHpy- 
eTCR HMnyjiBCBi, KOTOpBie nepe 3 HepBHBie 
HpOBOJta nOAXOJUIT K COOTBeTCTByiOHIHM 

3 jieMeHTaM (J)H 3 HOJiorHHecKOH cpeABi: b 
rojiocoBBie cbibkh, b h 3 bik, b jierioie, b 
mbiihhbi jinpa h TOMy noAoOHoe. YnoMn- 
HyTBie 3jieMeHTBi $H3HOJiomHecKOH epe- 
JfBI 3TH CHTHaJIBI HpeBpaHiaiOT B CHTHaJIBI 
npHpOAHOH Cpe^BI. CHTHaJIBI HpHpOJtHOH 
cpejtBi, nocTHraa cooTBeTCTBytoinHe 3Jie- 
MeHTBI (J)H3HOJIOrHHeCKOH CpejJBI HejiOBe- 
Ka 2 (cjiyxoBBie opraHBi, ma3a), BBi3BmaiOT 
TaM peaKHHK), npeBpainaioHiyio CHTHaji b 
HMnyjiBCBi HepBHBiMH npOBO^aMH nepejta- 
BaeMBie b CHCTeMy ynpaBjieHHn HejiOBeKa 
2, rjte 3 tot CHTHaji ono3HaeTC5i. Ono3HaH- 
hbih CHTHaji b CHCTeMe ynpaBjieHHa nejio- 


BeKa 2 BBi 3 BmaeT peaKHHio h jtaeT otbct, 
KOTOpBin AOCTHraeT HejiOBeKa 1 TaKHM 5 Ke 
o 6 pa 30 M H TaKHMH >KC IiyTMMH KaK H CHT- 
Haji, xo^iuhh ot HejiOBeKa 1 k HejiOBeicy 
2 (Phc.2.). 

PaCCMOTpHM CJie^yiOmHH npHMep. 
y HejiOBeKa 1 nouBHjiacB noTpeGHOCTB 
hto to CKa3aTB HejiOBeKy 2 (Phc.2.). no- 
CMOTpHM, hto b TaKOM cjiynae npOHCXO- 
£ht. 3to npe^JiaraeM cjtejiaTB cjie^yio- 
hjhmh 3TanaMH: 

1 . Y HejiOBeKa 1 nouBjraeTCn noTpe 6 - 
HOCTB HTO TO CKa 3 aTB HejiOBeKy 2. To 
ecTB b CHCTeMe ynpaBjieHHn HejiOBeKa 
1 nouBjineTca BHyTpeHHHH HMnyjiBC, 
HMeiomnn HanpaBjieHHe Hapy>Ky. Ho oto 
eme He cjiOBa, kotopbimh 3to Bee 6 y^eT 
CKa 3 aHO. HanpHMep, nejiOBeK 1 eme He 
3HaeT KaKHMH CJIOBaMH OH 3TO CKa^ceT. 

2. Ko^HpoBaHHe. 3 to nepBan TpaHC- 

4 )OpMaifH^ HHljlOpMaiJHH. BHyTpeH- 
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Phc. 2. HH^opMai^HOHHbie npoueccw bo epeMH oomemiH 


HHe HMnyjiBCBi TpaHC(|)OpMHpyiOTC5I B 
BBixcwmiHe HMnyjiBCBi. YnoMUHyTBie 
BHyTpeHHHe HMnyjiBCBi npn noMomn 
BBiyHeHHOH peneBOH CHCTCMOH KO/JHpO- 
BaHHH TpaHC({)OpMHpyiOTCa B HMnyjiBCBi, 
KOTOpBie HepBHBIMH npOBO^aMH nOCTy- 
naiOT b cooTBeTCTByiomHe sjicmchtbi 
( j)H3HOJIOrHHCCKOH Cpe/JBI. B flaHHOM 
cjiynae b rcmocoBBie cbitskh, b h3bik, b 
jierKne, b mbiihi^bi jinija h TOMy no^o6- 
Hoe. Ha6op 3 thx KO^npOBamiBix HepB- 
hbix HMnyjiBCOB nepe^aioninx KOHKpeT- 
Hyio HH(J)OpMail,HK) y5Ke M05KH0 Ha3BaTB 
cjiobom. Ho oho eme He npon3HeceHO. 

3. PeaKipra. BTOpan TpaHC(j)opMa- 
IJHH HH^OpMai^HH. HMnyjiBCBi TpaHC- 
(JiopMHpyeTCii b ^BH5KeHHe. HMnyjiBCBi 
KO^HpOBaHHOrO CJIOBa, B03AeHCTBya Ha 
cooTBeTCTByiomne sjicmchtbi $h3ho- 
jiornnecKOH cpe^Bi, npHHy}K£aK>T hx 
^BH raTBCH. TaKHM 06pa30M npOHCXO^HT 
^BH5KeHHe peneBBix opraHOB. 

4. Cnmaji. TpeTBn TpaHCfjjopMaipra 

HH(J)OpMai^HH. fl,BH}KeHHe pCHCBBIX Opra- 
HOB TpaHC^opMHpyeTca b cnmajiBi npn- 
po/jHoii cpe^Bi. B ^aHHOM cjiynae b 3Byx. 
B 06lIieM, ^BH5KCHHe COOTBCTCTByiOmHX 
3JieMeHTOB ^JHBHOJIOrHHeCICOH Cpe^bl 
£OJI5KHBI TpaHC(J)OpMHpOBaTBCa B TaKHC 
cnmajiBi OKpyiKaiOHieH cpe^Bi, KOTOpBie, 
^ocTHraa cooTBeTCTByiomHe 3jieMeH- 
tbi $H3HOJiorHnecKOH cpe^Bi nejiOBeKa 
2, hx B036yflHjio 6 bi. B /jaHHOM cjiynae 

£OJI5KHBI 6BITB B036y}K^eHBI CJiyXOBBie 
pei^enTOpBi. Kor^a nouBjineTCn ynoMn- 
HyTBin CHraaji, mo)kho CKa3aTB, hto cjio- 
bo yyK e CKa3aHO. 

5. PeaKij,H^. HeTBepTaa TpaHC(j)opMa- 
ijhh HH(J)opMai^HH. CnmajiBi npnpo^HOH 
CpejIBI TpaHCCjlOpMHpyiOTCil B JJBH^CHHfl 
COOTBCTCTByiOmHX 3JieMeHTOB $H3HOJIO- 
rnnecKOH cpe^Bi nejiOBeKa 2. B /jaHHOM 
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cjiynae 3Byx npHHy^aeT BH6pnpOBaTB 

3H£OJIHM(j)y [4]. 

6 . HMnyjiBC. n^Tan TpaHccjiopMaipni 
HH(j)OpMail,HH. ^BH^eHH^ TpaHC(j)OpMH- 
pyiOTCn b HMnyjiBCBi. B nejiOBeKe 2 KOJie- 
6 aHne 3h^ojihm(|)bi npHHy^aeT rojioco- 
BBie pei^enTOpBi reHepnpoBaTB HepBHBie 
HMnyjiBCBi nO HepBHBIMH npOBO^aMH 
nepe^aBaeMBie b cncTeMy ynpaBjieHHn 
nejiOBeKa 2. To ecTB b ijeHTpajiBHyio 
HepBHyio cncTeMy nejiOBeKa 2. 

7. fl,eKO^HpoBaHHe. UlecTan TpaHC- 
(jjopMaiiHii HH(j)opMai^HH. Bxo^hihc 
HMnyjiBCBi TpaHC(j)OpMHpyiOTCII BO BHy- 
TpeHHHe HMnyjiBCBi chctcmbi ynpaBjieHH5i 
nejiOBeKa 2. 3 to 03HanaeT, hto b cncTeMy 
ynpaBjieHira BxoAjmine HMnyjiBCBi #eKO- 
^HpyiOTCH B COOTBeTCTBHH C BBiyHCHHOH 

peneBOH chctcmoh ^eKO^HpoBaHiw. J\m- 
HBie HMnyjiBCBi 6 yayr ono3HaHBi jihhib b 
tom cjiynae, ecjin ohh b chctcmc ynpaB- 
jieHHa yyK e hmciot cboh 3KBHBajieHTBi . Ha- 
npHMep, ecjin CKa3aHHoe cjiobo nejiOBeKy 
HeBe^OMa - to 3HannT, hto ohh jipyr jjpyra 
Tax h He noHMyr. Xoth Bee HH(jjopMaiiHOH- 
HBie CHTHajiBi nejiOBeKa 1 nocjiaHHBie ne- 
jiOBexy 2, npexpacHO aoihjih jsp chctcmbi 
ynpaBjieHira nejiOBeKa 2. TKejian TaKHM 06 - 
pa30M nepe^aBaTB HH^opMaiinio, h)okho, 
hto6bi o 6 a nejiOBeKa 3Hajin 3tot h3bik. Bo- 
jiee Toro, #a)Ke Te 5 kg caMBie cjiOBa jjojdk- 
HBI HMCTB TaKOH 5KC CaMBIH 3KBHBaJICHT 
b o 6 enx chctcmbx ynpaBjieHHa. To ecTB, 
3 HaneHHe cjiob o 6 a nejiOBeKa ^ojhkhbi no- 
HHMaTB o^HHaKOBO. B npOTHBHOM cjiynae 
M05KCT np0H30HTH He^,Opa3yMCHHa. 

8. ^eKO^HpOBaHHBie HMnyjiBCBi b 
CHCT eMe ynpaBjieHH^ co3^aiOT peaxiiHio 
onpeAejnnomyio ^ajiBHeHinne ^chctbhh 
nejiOBeKa 2. Mo5kct 6bitb noaBHjiocB 
}KejiaHHe hto-to cxa3aTB b otbct, khb- 
HyTB rojiOBOH hjih npe^npHHOTB xaKHe 


to Apyrne ^chctbh«. Ecjih hcjiobck 2 
peiHHJI HTO-HH6y^B CKa3aTB B OTBeT, TO 
3Ta HH(J)opMai;HH ^ojHKHa onm npoHTH 
Taxon 5Ke caMBiii ^ojithh nyTB. 

Bh^hm, hto nepe^aBaeMan HH(]iop- 
Mai^na CBoero hochtcji^ MeH^eT #a5Ke 
mecTB pa3. Ka>K^BiH pa3 b momcht 
npeo6pa30BaHHn HHcJjopMai^na HMeeT 
B03M05KH0CTB HCKa5KaTBC«. Hpo6jICMa 
tohhocth nepe^aBaeMOH HH(j)opMaijHH 
HHOr^a aBJiaeTCH OAHOH H3 OCHOBHBIX 
npHHHH, onpe^ejiaiomHx OTcyTCTBne 
B3aHMOnOHHMaHHe MOK^y JIIOABMH. 

HanpHMep, HejiocTaTOHHBi HaBBiKH 
o6meHH5i. HMnyjiBCBi, njiymne H3 chctc- 
mbi ynpaBjieHHH, 6yayr He tohho cootbct- 
CTBOBaTB TOMy HTO HCJIOBCK XOHCT CKa3aTB. 
He tohho no^o6paHBi cjiOBa, HHTOHau,mi, 
TeM6p rojioca, mhmhkb Jinija, no3a h T.n. 
B cjiejiyiomeM 3Tane HH^opMai^im mo- 
5kct 6bitb HCKajKeHa H3 3a cbohctb h co- 
ctouhhh (])H3HOJiorHHecKOH cpe^Bi. ^ajiee 
Ha nepe^aBaeMyio HHtjiopMaijHK) bjhmct 
H iyM, BH^HMOCTB, paCCTOUHHe. COCTO- 
5iHne cjiyxoBBix opraHOB hjih 3peHiw 
jlpyroro nejiOBeKa tojkc nrpaiOT Ba^cHyio 
pojiB. HaKOHeij, ono3HaBaeMO ctb HH(J)op- 
Maijnn Bxo^meH b cncTeMy ynpaBjieHHn, 
^OJHKHa 6BITB npH6jIH3HTeJIBHO O^HHaKO- 
bo y o6ohx co6ece^HHKOB. 3HaneHHH npo- 
H3HeCeHHBIX CJIOB £OJI5KHO nOHHMaTBCa 

npH6jiH3HTejiBHO o^HHaKoro y o6ohx co- 
6ece^HHKOB. B npomBHOM cjiynae jiio^h 
A pyr Apyra He noHMyr. Hjih noHMyr He 
npaBHJIBHO. H3 3a Hero M05KeT B03HHKHyTB 
Aa5Ke koh(J)jihkt. XoT5i Ha caMOM Aejie hh- 
KaKoro pa3HoraacHn MQHKjjy hhmh mo5kct 
BOB ce h He 6 bitb. 

TaKHM nyTeM ,a,eTajiH3HpoBaHa cxe- 
Ma nepe^anH HH(JjopMai^HH nejiOBeKa k 
nejiOBeKy ^aeT bo3mo)khoctb jiyne no- 
HOTB H OH,eHHTB TOHHOCTB H nOipeiH- 


hoctb nepe^aBaeMOH HH^opMai^HH. 
npH nOMOmH ^aHHOH CXeMBI M05KH0 
AeTaJIH3HpOBaTB npHHHHBI HeTOHHOCTH 
h HCKpHBjieHHa nepe/jaBaeMOH HH(J)op- 
MaijHH. 3Han ynoM^HyTBie npuHHHBi 
M05KH0 (})OpMHpOBaTB 3(j)(j)eKTHBHyiO Me- 
TO^HKy hx npeAynpoiyjeHHfl hjih ycTpa- 
Hemra. 

IIpaKTHHecKoe npHMeHemie 

B ^aHHOH pa 6 oTe nejiOBeK paccMa- 
TpHBaeTca Kax HH(j)opMaimoHHaa cucTe- 
Ma. Hto Ba)KHO Rim npaKTHKH h KaKOH 
cmbicji TaKHx TeopeTHnecKHx paccy)K£e- 
hhh? IIonpo 6 yeM nacTHHHO otbcthtb Ha 
3TH BOnpOCBI. 

npH no^BjieHHH HOBoro no^xo^a, 
noaBjiniOTCn h HOBBie cnoco 6 Bi pememni 
CTapBix npo 6 jieM. IIo-HOBOMy B3nniHyB 
Ha nejiOBeKa, TaKHx hobbix cnoco 6 oB 
MO)KeT nOUBHTBCH MH05K6CTB0 H B pa3- 
hbix o6jiacT5ix. O/ma H3 aKTyajiBHBix 
npo 6 jieM no cen #eHB hbjbhotch npo 6 jie- 

Ma CBH3aHHaH C (j)H3HHeCKHMH HeAOCTaT- 
xaMH nenoBeKa, KOTOpBie HexoTopBiM 
jhoa^m co3^aeT mho^kcctbo Hey#o 6 cTB. 

3HanHTejiBHBie Hey^o 6 cTBa npHHO- 
cut He/jo CTaTKH, CB«3aHHBie c orpaHHne- 
HHUMH nepe^aHH HH(j)OpMaimH C (j)H3HO- 
nornnecKOH cpe^Bi (tcjio nejiOBeKa) b 
CHCT eMy ynpaBjiemni nejiOBeKa (HH(j)op- 
Mai^HOHHaa CHCTeMa nejiOBeica) h Hao 6 o- 
pOT. TaKHMH HeflOCTaTKaMH HBJIIHOTCH B 
nacTHOCTH cjienoTa h rjiyxoTa. 

Bo-nepBBix, mojkho no^nepKHyTB, 
HTO npH nOMOH^H HepBHBIX HMnyjIB- 
cob b CHCTeMy ynpaBjieHHii Bxo/mnjafl 
HH(J)OpMai^Ha ^BJI^eTCa TOJIBKO HH(J)Op- 
MaimeH. 3 to 03HanaeT, hto b CHCTeMy 
ynpaBjieHHfl Bxojmmaa mnjiopMaima o 
BH^HMOM H306pa5KeHHH HBJIHeTCH TOJIB- 
KO HH(j)opMai^HeH, ho He b KoeM cjiynae 
He H3o6pa)KeHHeM. AHajiorHHHO h co 
3ByKOM. Bxo^aman HH(j)OpMaim5I O 3ByKe 
HBJiaeTCa HH(J)OpMai^HeH, HO He 3ByKOM. 
Me)K£y nponeM, nejiOBeK ono3HaBaTB 
3Ty HH(j)OpMaiJHK> 06 H306pa5KeHHH H O 
3Byxe jxojdkqr 6 biji HayHHTBCn b MjiajjeH- 
necTBe, no ckojibko hh o^hh nejiOBeK He 
po^aeTCn y>Ke yMeioiimM ono3HaBaTB h 
n0JIB30BaTBC« 3TOH HH(|)OpMaiJHeH. ECJIH 
nejiOBeKy ot p05K^eHHa HMeiomeMy yno- 
M^HyTBie He^ocTaTKH hx ycTpamnoT - to 
oh, hto 6 bi BH^eTB hjih cjiBiHiaTB, cnepBa 
AOJHKeH TOMy HaynHTca [1]. TaKOH nejio- 
Bex noxa He HayHHTca b He coctouhhh 
noH^TB He H 3 o 6 pa)KeHHa, hh 3 Byxa. Ta- 


KHM o6pa30M, M05KeM KOHCTaTHpOBaTB 
$aKT, hto jiKweii He eymecTByeT 
He H3o6pa)KeHHe, hh 3Byx. CymecTByeT 
TOJIBKO HH(J)OpMai;Ha 06 H306pa)KeHHH H 

o 3ByKe. 

Bo3HHKaeT Bonpoc. Kaon pa3HH- 
I^a - HH(j)OpMaipi5I 06 H306pa)KeHHH HJIH 
H306pa5KeHHe, HH(j)OpMaim5I O 3ByKe HJIH 
3ByK? 

B 3TOM nOHUTHH O pa3HHI^e H KpO- 
eTcn Bca cyTB HH5Ke paecMaTpHBaeMBix 
pa3MBIIHJieHHH. 

Ecjih mbi nojiynaeM He H3o6pa)KeHHe 
a TOJIBKO HH(J) OpMaH,HK) 06 H306pa5KeHHH 
- to 03HanaeT, mbi 3Ty HH(j)opMam«o 
M05KeM nojiynaTB He tojibko c peijen- 
TopoB raa3, ho h c ^pyrnx pei^enTOpOB 
^pyrnx opraHOB. Hy5KHO tojibko, hto 3Ta 
HH(j)opMaijH5i, nocBuiaeMaa ^pyrHMH pe- 
i^enTopaMH, 6Buia 06 H3o6pa)KeHHH. 3 to 
mo5kho ^octhhb y>Ke cymecTByiomHMH 
TeXHOJIOTHHeCKHMH Cpe^CTBaMH. 

HH(j)OpMaiJHIO 06 H306pa5KeHHH 
mo5kho nojiynaTB pa3JiHHHBiMH nyraMH. 
3Ta HH(J)opMai^Ha moukqt h He 6y#eT Ta- 
Kaa nojiHan KaK HH^opMai^Ha, nojiyneH- 
Haa c peijenTOpOB rjia3, ho 3to Ha mho- 
ro jiynrne neM 6 bitb cobccm cjienBiM. 
Ono3HaBaTB TaKyio mnjiopMaipno b ot- 
^ejiBHBix cjiynaax Hy>KHO 6y^eT yHHTB- 
CH 3aHOBO. Ho 0n03HaBaTB HH^OpMa- 
h,hk), H^ymyio c raa3, TO^ce Ha^o 6 bijio 

yHHTBCH, XOT^ MBI 3TOTO H He nOMHHM, 
nOCKOJIBKy MBI 3TOMy yHHJIHCB B Mjia- 
^eHnecTBe. 

Me^c^y nponeM, ^BjiaeTca jih cjie- 
noii nejiOBeK tbkhm yyK coBceM cjienBiM? 
KaK 3 to hh CTpaHHO, ho cjienon nejio- 
BeK TO)Ke no CBoeMy bh^ht. Xoth 3 peHHe 
cjienoro OTjiHHaeTCn ot 3paHero. 

HanpHMep, cjienBie KaK h 3pan ne 
T05Ke HTpaiOT B HiaiHKH. KaK OHH BH£HT 
AOCKy? OKa3BiBaeTca, hto ^ocKy ohh 
bh^t najiBi^aMH He xy>Ke neM 3pnHHe 
3TO BH^HT TJia3aMH. OneBH^HOe AOKa- 
3aTeJIBCTBO TOTO, HTO M05KH0 BH^eTB He 
TOJIBKO TJia3aMH. TOHHO TaKyiO 5Ke HH- 
(JjopMai^mo o pacnoji05KeHHH marneK Ha 
^OCKe M05KH0 nOJiyHHTB He tojibko npH 
noMonjH rjia3, ho h npH noMonjH najiB- 
i^eB pyKH. 

3Haa O B03M05KH0CTH npH nOMOH^H 
najiBi^eB nojiynaTB HH(J)opMai;Hio 06 
H306pa5KeHHH, M05KeM nOJtyMaTB KaK 3Ty 
B03M05KH0CTB HCn0JIB30BaTB. OlJ,eHHB 
cero^H^iHHHe TexHHHe CKHe bo3mo)kho- 
cth, 6 bijio 6 bi He oneHB cjiojkho cjienBiM 
npe^JIOiKHTB TaKOH npH6op, KOTOpBIH 
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H3o6pa)KeHHe BOKpyr cjienoro npeBpa- 
maji 6 bi b pejiBe(jmyio noBepxHOCTB Ha 
cnei^najiBHOH noBepxHO cth ynoM^Hy- 
toto npnGopa. TaKHM o6pa30M cjienBie 
MorjiH nojiynaTB HHcJjopMai^mo hto bo- 
Kpyr npOHCxo^HT. npH noMomH TaKoro 
npn6opa cjienoii cmot CBo6o^Hee a bh- 
raTBca. Mo r «BH^eTB» nepe^ co6oh no- 
^BjiaiomHeca npenaTCTBHa, mhmo npo- 
xoAunpix jno^eii, mhmo npoe3)KaiomHe 
ManiHHBi h eme mhoto Apyrnx Bemeii. 

3t 0 TOJIBKO O^Ha H3 B03M05KH0CTeil. 

flpyran bo3mo)khoctb nojiynHTB 
hh(|) opMau,Hio 06 H3o6pa)KeHHH nepe3 
cjiyxoBBie opraHBi. XoponiHH npHMep 
yyK e cymecTByiOHiero TaKoro npHMeHe- 
HHa - napKOBOHHaa CHCTeMa aBTOMo 6 n- 
jieii. Bo BpeMn napKOBKH aBTOMo 6 Hjia 
3Ta CHCTeMa no^aeT cjiyxoBOH cnrHaji, 
HH(f)OpMHpyK)mHH BO^HTeJIM O 6JIH30CTH 
npenaTCTBHH. 3 thx npenaTCTBHH bo^h- 
TeJIB TJia3aMH M05KeT H He BH^eTB, HO OH 
Bee paBHO 6 y^eT 3 hbtb 06 hx cymecTBO- 
BaHHH h ^a>Ke o paccToaHne. 

Eme 0 £hh npHMep no3BOJiaiomHH 
«BH^eTB» yrnaMH - 3 to MeTajuioncKa- 
TejiB. no^BOAHan jio^Ka HMeeT sxojiOKa- 
Top, TO)Ke no3BOJiaiomHH nojiynaTB hh- 
(jjopMai^Hio npH noMomn cjiyxa. H t.^. 

3HaHHT B nOHCKaX B03M05KH0CTCH 
«BH^eTB» He rjia3aMH - cjiyx to)k e nrpa- 
eT He nocjie^Hioio pojib. 

B npnpo^e eymecTByeT T05Ke mho- 
5KecTBO npHMepOB. JleTynaa mbihib b 
npocTpaHCTBe opneHTHpyeTCH npH no- 
MomH cjiyxa. ^toGbi jictbtb - rjia3a He- 
o6«3aTejiBHBi. 3Mea nyTB h ^o6Biny Ha- 
XOAHT npH nOMOHIH H3BIKa. HeKOTOpBie 
}KyKH opneHTHpyiOTCii npH noMomn 
ycoB. H T.fl. 

3to eme pa3 ^OKa3BmaeT, hto rjia3a 
^BJiaiOTCH He e^HHCTBeHHBIM yCJIOBHCM, 

hto6bi BH^eTB. 3HanHT, ^ejiaeM bbiboa, 
hto HcnojiB3yn cero^HaniHHe tcxhojio- 
thh mo5kho b 3HaHHTejiBHOH Mepe o6jier- 
HHTB Cy#B6y He3p«HHX. 

C HeCJIBIHiamHMH JHO^BMH CHTya- 
H,na ^BjiaeTca noxmKan. HH(j)opMaimio o 
3Byxax b CHCTeMy ynpaBjieHHn nejiOBeKa 
mo}kho nepe^aBaTB to)k e HcnojiB3yn He 
TOJIBKO CJiyXOBBie OpraHBi. OaHHM H3 
npHMepOB ^BjiaeTca nepeBO# Ha «3 bik 
5KeCTOB. TaKHM o6pa30M HeCJIBIHiamHH 
nejiOBeK nojiynaeT bo3mo)khoctb «cjibi- 
HiaTB». 

HecjiBimamHM jiio^m to)k e mojkho 
npeAJI05KHTB HeCKOJIBKO TeXHHHeCKHX 
pemeHHH npo6jieM. HanpHMep, ecjin 
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nOTPEEHOCTb B CAMOAKTYAJ1H3A! pin 
peaxmauM csohx uejiefi, 
cnocoGHocTelt, pasBHTKC coStTBeiiiioA jihhhocth 

3CTETHHECKME IlOTPEEHOCTH 

rapMOHHH, rttipaAOK, KpacoTa 


H03H A B ATEJlbl IblE nOTPEEHOCTH 
inart*, yMerb* noHHMaTt, HccjicAosatb 


nOTPEEHOCTb B YBAECEHHH (FIOHHTAHUH) 
KOMnereHTHocrb, AjPCTKacemie ycnexa, oAo^peime* npHSKaane 


nOTPEEHOCTb B H P H H A&f [E5KHOCTH H JIIOEBH 
npHnaa/re?KHocTb k oSiuhocth, Gt-irb upHnsrrbiM, /noEHTb h Qtirb /houhmljm 


flOTPEEHOCTb B EE30HACH0CTH 
MyacTBOBarn, ce6x :KmiKmeHHhiht. Jiioaim Tbcs* tvr cxpaxa h HeyAan 


<DH3MOJlCr HHECKHE (OPT AH H HECKHE ) HOTPEEHOCTM 
rwiOA* nojioeoe BJieyeuHe h Apyrne 


Phc. 3 . IlnpaMHAa noTpe 6 HOCTeii 


3ByKOBbie KOJieGaHHa B03^yxa npeBpara- 
jih 6bi b KOJie6aHHH nyBCTByeMbie Ko^ceH, 
b cjia6tie nyBCTByeMbie 3JieKTpHHecKHe 
HMnyjibCbi hjih b CBeTOBoe MepiiaHHe - 
to HecjibiniamHH nejiOBeK HHcjDopMaipno 
o 3ByKe mot 6bi to)k e nojiynaTB. Hymo 
tojibko TexHonorHHecKoe pemeHHe 3 toh 
Hflen. 

3/jecb mo5kho ynoM^HyTt y>Ke cyme- 
CTByiomHH npHMep, KaK HecjiBimamHe 
AeTH CTapaiOTCfl «cjiymaTB» My3BiKy 
npH nOMOIIIH BH6paiJHH 3ByKOBBIX ko- 
JIOHOK. Ohm CTaHOBflTCJI HanpOTHB MOHJ- 
HOH KOJIOHKH, T^e OT TpOMKOTOBOpHTeJBI 
HCXO^HT HyBCTByeMBie nOTOKH B03^yxa. 
TaKHM o6pa30M ohh nojiynaiOT bo3mo>k- 
HOCTB nOHyBCTBOBaTB 3ByK. 3HaH O Ta- 

khx CTpeMjieHH^x HecjiBiniamnx Jiio^eH, 
noneMy He c^ejiaTB eooTBeTCTByiomHH 
npn6op no3BOJiaiOHiHH nojiynaTB TaKHe 

omymeHHfl? 

IIpocTeHHiHH npnGop, HanpHMep, 
mot 6bitb BH6pHpyiOHiHH 6pacjieT hjih 
HTO-TO nOXO}Ke. npH nOMOHIH TaKOTO 
npn6opa moukqt 6bitb AOCTaTOHHO Tpy#- 
HO 6BIJIO pa3JIHHaTB CJIOBa, HO AOCTaTOH- 
ho ucho «ycjiBimaTB» Kor^a kto-to 3a- 
xoflHT b KOMHaTy, Kor^a Ha yjiHije mhmo 
npoe35KaeT aBTOMo6HjiB, Kor^a kto-to 
no30BeT no hmchh. HaKOHeij hccjibi- 
maiiiHH nejiOBeK cmot «ycjiBimaTB» ok 
3BynHT ero hmh. Mo)kho 6bijio cjiymaTB 
JXSLUKQ My3BIKy, TaK KaK npH nOMOHIH 3TO- 
ro npn6opa mojkho 6bijio npeKpacHO 
HyBCTBOBaTB pHTM. 

DiyxoHeMBie He MoryT npoH3HecTH 
cbh3hoh 3ByK, h6o ohh He HMeiOT npe£- 
CTaBJieHHH, KaK OH 3ByHHT. npH nOMOHIH 
BBirne ynoMUHyroro npn6opa o^ce ray- 
xoHeMBie cmotjih 6bi nonBrraTBCn hto-to 

6 


CKa3aTB, y3HaB, KaK 3ByHHT hx rojioca. 

YnoM5iHyTBie mctoabi npe^Ha3Ha- 
neHBi Rim jiio^eH c (j)H3HHe ckhmh He- 
AOCTaTKaMH h Tpe6yiOT cneijHajiBHoro 
npHcnoco6jieHH5i. ^ajiee, momo npe^- 

JI05KHTB H He CTOJIB CJI05KHBie MeTO^BI 

npeAHa 3 HaneHHBie noMOHB 6 ojiee ninpo- 
KOMy Kpyry Jiioaen. 

HanpHMep, 6BiBaiOT cjiynan, Kor^a 
nOCTOpOHHHe 3ByKH MeHiaiOT OT^BIXaTB 
hjih cnaTB. B TaKHx cjiynanx mojkho 
npeAJi05KHTB npn6op 6ojiee npocTOH. 
npeAHa3HaneHHe Taxoro npn6opa hb- 
JIUCTCH B C 03£aHHH mohotohhoto HiyMa 
Memaiomero cmbicjioboh HH(J)opMai^HH 
nocTynaTB b CHCTeMy ynpaBjieHHH nejio- 
BeKa. HO CKOJIBKO TaOH CMBICJIOBaH HH- 
(JjopMai^Hn KaK pa3 h MernaeT OT^BixaTB 
nejiOBenecKOMy M03ry. 

KoHCTpyKijHii npe^JiaraeMoro npn- 
6opa nBjraeTCn oneHB npocTOH. Hy>KHO 

TOJIBKO, HT06BI OH C03AaBaJI MOHOTOH- 
HBIH 3ByK, rpOMKOCTB KOTOpOTO, 6BIJia 
bo 3 mo)kho peryjiHpOBaTB no o 6 ctoh- 
TejiBCTBy h no noTpe6HOCTH. Eme hk e- 
jiarejiBHO, hto 6 bi 6Buia bo 3 mo)khoctb 
peryjiHpOBaTB h napaMeTpBi nacTOT H3- 
AaBaeMoro 3ByKa, h 6 o eooTBeTCTByio- 
mne nacTOTBi caMH no ce6e BBi3BiBaiOT 
cohhoctb. TaKHe nacTOTBi 6BiBaiOT pa3- 
HBie y pa3HBix jiio^eH. no3TOMy KaK pa3 
h Tpe6yeTca peryjinpOBKa. npn noMomn 
TaKoro npnGopa mojkho 6y^eT /ja^Ke jie- 
HHTB 6eCCOHHHI^y. J\jm 3TOTO Hy}KHO 6y- 
Ae t jihhib noAo6paTB eooTBeTCTByiomHe 
nacTOTBi. 

Eojiee toto, ceroAHUHiH^ CHTya- 

I^HH B 06jiaCTH M06HJIBHBIX TeJie({)OHOB 
M05KeT He CKOJIBKO pa3 ynpOCTHTB C03- 
AaHne TaKHx KaK BBirne ynoM^Hyrae 


h noxo}KHe npH6opBi. OcTaeTca HaHTH 
jihhib MexaHHnecKoe pemeHHe npn6opa, 
a 3JieKTpOHHyio - nporpaMMHyio nacTB 
M05KH0 AeJiaTB npH nOMOHIH mo 6 hjib- 
HHKOB yCTaHOBHB B hhx cnei^HajiBHO 
noATOTOBjieHHyio KOMnBiOTepHyio npo- 
rpaMMy. 

Bh^ho, hto TeopeTHnecKHe pa3- 
MBimjieHH^, HccjieAy^ nejiOBeKa KaK 
ecTecTBeHHyio HH(j)opMaipiOHHyK) ch- 
CTeMy, M05KeT hmctb nojie3Hoe npaK- 
THnecKoe npHMeHeHne. BBirne ynoMn- 
HyTBie npe^JiaraeMBie BapnaHTBi imuib 
Majian nacTB toto, nero mo)kho 05KH£aTB 
OT 3TOTO HanpaBJieHHa HCCJie^OBaHHH. 
K BBirne ynoMUHyraM H^euM mojkho 
npHHTH h 6e3 npe^JiaraeMoro TeopeTH- 
necKoro HCCJieAOBaHHn, ho 3 to 6 bijio 6 bi 
cjiynaHHOCTBio. A npn noMomn npejj- 
jiaraeMoii TeopHH 3 to Bee CTaHOBUTCn 
Ha cboh MecTa, C03AaBaa nonojmeHHyio 
M 03 aHKy HejiOBeHecKoil cyra. 

AjirOpHTM HH(|)OpMaUHOHHOH 
CHCTeMbi nejiOBeKa 

fl,eTajiBHee HccjieAy^ nejiOBeKa Ha 
4)OHe eCTeCTBeHHBIX HH(j)OpMai^HOHHBIX 
CHCTeM, H CTpeM^CB y3HaTB, no KaKHM 
np HHH,Hn aM (JjopMHpyeTca noBe^eHne, 
ABH5KeHHe H /I,eHCTBHe, B03HHKaeT no- 
Tpe6HOCTB K aJITOpHTMy HH(J)OpMai^H- 
ohhoh cncTeMBi HejiOBeKa. AmopumM 

- 3 to nocjieAOBaTejiBHaa cncTeMa Aen- 

CTBHH HH^OpMai^HOHHBIX npOI^eCCOB. 
HMea ncxo^HBie jiaHHBie ajiropHTM no- 
3BOJi5ieT nojiynHTB }KejiaeMBiH pe3yjiBTar. 
Pe3yjiBTaTOM b HameM cjiynae nBjineTCn 
AeiiCTBHH nejiOBeKa. 

fleucmeue uejioeeKa - 3 to cnoco6 
HenocpeACTBeHHO hjih kocbchho y^OB- 
JieTBOpOTB CBOH nOTpe 6 HOCTH. 

Hnnero He npOHCxo^HT 6e3 npn- 
HHH. 3 t 0 nOJIO)KeHHe OTHOCHTCH H K 
nejiOBeKy. Ecjih HMeeTCn noTpe6HOCTB 

- 3HaHHT H ^eHCTBHH HBJHHOTCH B03M05K- 

hbimh. Ecjih noTpe6HOCTeH He HMeeTCn 

- 3HaHHT H fleilCTBHH HHKBKHX He 6y^eT. 
(PhC. 3.) [1] AjIBTpyH3M H CaM0n05KepT- 
BOBaHHe T05Ke HBJI5HOTCH 06yCJI0BJieHBI 
noTpe6HOCT«MH. HejiOBeK o6ycTpoeH 
TaK, hto ero noTpe6HOCTH HCHe3aiOT 
tojibko Tor^a, Kor^a nejiOBeK yMHpaeT. 
noKa nejiOBeK jkhboh, oh Bcer^a Ha- 
xo^HTca non B03AeiiCTBHeM noTpe6HO- 
CTen. no 3TOMy, noKa nejiOBeK 5 khboh, 
oh 6ecnpepBiBHO HaxoAHTCn b aghctbhh. 
HanpHMep, nejiOBeK Bee BpeMa AtimHT 
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PHC. 4 . AjiropHTM HH^OpMapHOHHOH CHCTeMBi HeJIOBeKa 


-BOJieBoe ACHCTBHe. Cep/me ctyhht 6ec- 
npepbiBHO ^eiiCTBHe HenpoH3BOJiBHoe. 
H TaK ^anee. 

TaKHe ^eHCTBiw KaK MBmuieHHe, yne- 
Hue, o6meHHe h t.il aBjiaeTca no^roTOBH- 
TeJIBHBIMH HJIH npOMOKyTOHHBIMH #eH- 
CTBH5IMH. npH nOMOIlIH nO/jrOTOBHTeJIB- 
HBIX fleHCTBHH HCJIOBeK nO^TOTaBJIHBaeT 
ce6a 6bitb cnocoGHBiM yaoBjieTBOpjm> 
cboh noTpe6HOCTH. HanpHMep, nejiOBeK 
yHHTca hto6bi b 6yaymeM nojiyHHTB pa6o- 
Ty, 3apa6aTBiBaTB ^eHBrn, KOTOpBie h>okhbi 
jsjm yaoBjieTBOpeHHfl noTpe6HOCTen. npH 
noMomH npOMe^cyTOHHBix ^encTBHH ne- 
noBeK co 3 ^aeT peaKUHio OKpytfcaiomHx 
huh noATOTaBjiHBaeT cpe^y BOKpyr ce6a, 
KOTOpaa noMoraeT eMy yaoBjieTBopflTB no- 
Tpe6HOCTH. HanpHMep, nejiOBeK npocHT 
npeno^aTB no6jiH)Ke xjie6a, h6o caM co 
CBoero MecTO, ckjvl 3a 6ojibihhm ctojiom, 
He M05KeT ero ^ocTaTB. 

^eiicTBHa nejiOBeKa Koop^HHHpyeT 
cncTeMa ynpaBjieHHA, Gjiaro^apa koto- 
poH nejiOBeK (JjyHKijHOHHpyeT ok ijejiB- 
hbih MexaHH3M. CncTeMy ynpaBjieHHfl 
nejiOBeo cocTaBjunoT rbg octh - nac- 
CHBHa^ h aKTHBHaa. naccHBHaa ynpaB- 
naeT HenpOH3BOJiBHBie npoijeccBi opra- 
HH3Ma - 6neHHe cepjma, cyyKenne 3pan- 
xa rjia3, BBmejieHHe ropMOHOB h nponne. 
AKTHBHaa nacTB CHCTeMBi ynpaBjieHH^ 
nenoBeo o6pa6aTBmaeT HH(j)opMaijHio, 
nojiyHeHHyio c CHapy^cn nejiOBeo h, 
ou,eHHB HH(})opMaipno, nojiyHeHHyio c 
$H3HOJIOrHHeCKOH Cpe^BI, (})OpMHpyeT 
OCMBICJieHHBie £BH5KeHH5I, COBOKyn- 
hoctb KOTOpBix ojiiieTCJi noBe^eHHeM 
nenoBeo. 3 tot HH(j)opMaijHOHHBiH npo- 
ijecc b HejiOBenecKOM BoenpHjrmH npo- 
flBJIfleTCfl B BH^e yMa, C03HaHH5I, HHTeJI- 
neKTa; omoijhh, nyBCTB h t.#. 

TaKHM o6pa30M no^onuiH k momch- 
Ty, Kor^a y»ce mo)kho HanaTB paccMa- 
TpHBaTB aJirOpHTM HH(|)OpMaipiOHHOH 
nporpaMMBi aKTHBHOH octh CHCTeMBi 
ynpaBjieHH^ nejiOBeo. 3to 03HanaeT, 
hto 6y^eM bbmbjt5itb nporpaMMy, KO- 
TopoH npnpo^a 3anporpaMMHpOBajia 
HH(j)opMaipiOHHyio cncTeMy nejiOBeKa. 
Mo)kho no^HepKHyTB, hto npoijecc npo- 
rpaMMHpoBaHHa He 3aKOHneH h no cen 
jlQRb. Oh ycneniHO npOAOJDKaeTCfl b 
BH^e 3BOJHOH,HH. KtO 3HaeT, OKHM CTa- 
HeT nejiOBeK cnycTfl hcckojibko ^ecjiTKOB 
mhjijihohob neT? Ho HMeeM HTO HMeeM. 
Hto HMeeM to h 6y#eM paccMaTpHBaTB, 
yra^BiBaHne 6yAymero ocTaBjnra Hayn- 
HOH (J) aHT acTHKe . 


AjiropHTM, npe^CTaBji^eMBiH Ha 
paccMOTpeHne, noica3BiBaeT jihhib caM 
npHHi^Hn fleiiCTBH^. Hojihoctbio HH(j)Op- 
Mai^HOHHaa cncTeMa nejiOBeo noo He 
Hccne^OBaHa. HccjieAOBaHHe npHHijHna 
AeHCTBHH OTKpBIBaeT B03M05KH0CTH B 
AajiBHenmeM nonBiTaTBca yrjiy 6 jiaTBca 
b OT^enBHBie nacTH chctcmbi (Phc.4.). 

B ^aHHOM anropHTMe M05xeM BBi^e- 
jihtb ero nacTH, KOTOpBie noKa3BiBaiOT 
Hanajio (p05K^eHHe), BBe^emie noTpe6- 
HOCTeii, no/jGopo h Mo^ejinpoBaHHe 
CHTyau,HH, flencTBHe, 30Ha naHHKH, 30Ha 
CMepTH. 

Hmano - 3to po^eHHe nejiOBeica. 

Beedenue nompednocmeii. B 3toh 
H aem anropHTMa $H3HOJiorHnecKa5i 
cpe^a HejiOBexa b nporpaMMy bbo^ht 


3a^any, KOTOpaa b ncHxojiorHH HMeHye- 
Ma xax nompednocmb. npn po^eHHH 
nejiOBeKa nporpaMMa aKTHBHpyeTca 
nepBOH noTpe6HOCTBio. nepBaa no- 
Tpe6HOCTB - 3TO $H3HOJIOrHHeCKa« no- 
Tpe6HOCTB B03^yxa, npHHy^aiOH^aa 
nejiOBeKa HanaTB /jBimaTB. B caMOM Ha- 
najie HH(j)opMaijHH, kslk yaoBjieTBop^TB 
3Ty noTpe6HOCTB, HeTy. OH3HnecK0My 
Teny nyyKQR KHCJiopo^. nporpaMMa ax- 
THBH3HpyeT 30Hy naHHKH, npH nOMOH^H 
KOTOpOH BBinOJIHHeTC^ HHCTHHKTHBHOe 
flencTBHe, npHHy^aiOH^ee Mjia^eHi^a 
njiaxaTB, h TaKHM o6pa30 M b^oxhytb 
nepBBin tjiotok KHCJiopo^a. B3^oxHyB 
Mjia^eHei^ nyBCTByeT o6jierneHHe. 3 to 
03HanaeT, hto, HanHHaa ^BirnaTB, no- 
Tpe6HOCTB KHCJiopo^y yMeHBHiaeTca, 
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TaK KaK 3Ta noTpe6HOCTt yflOBjieTBOpn- 
eTca. TaKHM o6pa30 M, b mnjjopMaijHOH- 
Hyio CHCTeMy nejiOBeKa BnHCBiBaeTca 
nepBoe kojihhcctbo HH(j)opMaipiH, koto- 
paa 6y#eT HcnojiB30BaTbca npH kahkaom 
noaBjieHHH noTpe6 HOCTH k KHCJiopo^y 

IIoddopKa u ModenupoeaHue cumya- 
14UU - 3 to MecTO anropHTMa, me o6pa- 
6aTBiBaeTca HHC^opMaipia, HaKonjieHHaa 
HeJIOBeKOM. npH B03AeHCTBHH 3THX HH- 
(J) opMau,HOHHBix npoijeccoB npouBjmeT- 
C H TaKHe HBJieHHH, KOTOpBie MBI nOHHMa- 
eM Kax onBiT, Boo6pa5KeHHe, MBinuieHHe. 

Onbim - 3 to Ha6op CKonneHHBix ch- 
Tyai^HH b naMara nejiOBeKa, npe/ma3Ha- 
neHHBix £jia yflOBjieTBOpeHHa pa3HBix 
noTpe6HOCTen. npH noaBjieHHH noTpe6- 
HOCTH, CHCTeMa HaHHHaeT IIOHCK CX05KCH 
CHTyai^HH, npH noMomH kotopoh b npo- 
ninoM Gbijia yzjOBjieTBopeHa /jaHHaa no- 
Tpe6HOCTB. bailee, pyKOBO^CTByacB Han- 
AeHHOH CHTyau,neH, 6yaeT bbhiojihchbi 
cooTBeTCTByiomHe ^eiiCTBHa. 

Cumyaiiun - 3 to HH(j)opMaipni, xpa- 
HHMaa b MexaHH3Me xpaHeHHa HH(j)op- 
Mau,HH nejiOBeKa, o achctbhiix, npe^Ha- 
3HaneHHBix ^jia yflOBjieTBOpemni koh- 
KpeTHOH nOTpe6HOCTH. TaKHx cmyaijHH 
y nenoBeKa moukqt xpaHHTca MH05Ke- 
ctbo. fl,aHHBie CHTyai^HH noACKa3BmaiOT 
nejiOBeKy, hto oh aojdkch flejian>, KaK 
AOiraceH ce6a Becra npH o^hhx hjih £py- 
THX o6CTOOTeJIBCTBaX, npH B03AeHCTBHH 
o^hhx hjih jjpyrnx noTpe6HOCTen. 

EcJIH HeJIOBeK npH B03,ZJ,eHCTBHH 
noTpe6 HOCTH b CBoen naMirra HaxoflHT 
Hy5KHyiO CHTyaOHK) TO, pyKOBO^CTByaCB 
3 toh HH(J)opMai^HeH, HejiOBeK npe^npH- 
HHMaeT cooTBeTCTByiomHe ^encTBHa. 
EcJIH 3TH ^eHCTBHH HBJiaiOTCa npHHHHOH 
ya,OBjieTBopeHHa h yMeHBmemni ^aHHOH 
noTpe6 HOCTH, to 3Ta CHTyaimn o 6 hob- 
JHieTCa HOBBIMH ,a,eTajMMH, h coxpamieT- 
c n #o noaBjieHHa toh 5Ke caMOH noTpe6- 
HOCTH npH CX05KHX 06CT05ITeJIBCTBaX B 
6y^ymeM. 

Ecjih b naMOTH CHTyanHio Hairra 
He y^aeTca hjih, bbihojihhb fleiiCTBHa 
HenpaBHJIBHO BBl6paHHOH CHTyai^HH, 
noTpe6HOCTB He yflOBjieTBOpneTcn, bo 3- 
BpamaeMca b ncxo^Hoe noji05KeHHe aji- 
ropHTMa me cmyaima eme He HaimeHa. 
B TaKOM cjiynae HanHHaeTca Mo^ejinpo- 
BaHHe CHTyai^HH. 3 tot npoijecc HejiOBeK 
noHHMaeT KaK MBinuieHHe. HacTB ajiro- 
pHTMa, me npoaBjiaeTca ^aHHBin npo- 
ijecc, 6y^eM Ha3BiBaTB 3 ohou MbiiujieHUH. 

Mbiiunemie - 3 to HH(j)opMaipiOH- 

8 


hbih npoijecc, bo BpeMn KOTOporo, pe- 
maeTca, b BH#e noTpe 6 HOCTen b npo- 
rpaMMy BBe^eHa 3 a#aHa, o tom, KaKHe 
^OJUKHBI npHHHMaTBCa ^eHCTBHH, HTC> 6 bI 
yzjOBjieTBopuTB no^BjiaiomHeca noTpe 6 - 

HOCTH. 

YpOBeHB MBiHuieHHa cocTaBjiaeT na- 
pajuiejiBHO ^eiicTByiomHe neTBipe 3 Jie- 
MeHTBi, b kotopbix npouBjineTca: 

- (})OpMHpOBaHHe HOBOH CHTyai^HH 
npH noMomn y>Ke HMeiomenca HH(Jjop- 
Maipieii, 

- noHCK He^ocTaiOHieH HH^opMa- 
H|HH, 

- conocTaBjieHHe h npHHHCJieHHe 
HH(f)OpMai^HH, 

- ^eHCTBHH pyKOBO^CTByaCB HOBOH 
C(j)OpMHpOBaHHOH CHTyai^HCH. 

fl,aHHBie 3 JieMeHTBI HMeiOT CBOHCTBa 
AeHCTBOBaTB BMeCTe, O^HOBpeMeHHO 
jlpyr Apyra nonojiHaa. 

Bo BpeM^ ({)OpMHpOBaHH 5 I HOBOH 
cmyaijHH npH noMomn y>Ke HMeiomen 
HH(f)OpMai^HH B 03 HHKaeT ^BJieHHe, KOTO- 

poe nejiOBeKOM noHHMaeTca KaK boo 6 - 
pa)KeHHe. 

BoodpaMcemte - npoeKi^na HaMena- 
K>mHXCH ^eHCTBHH H pe 3 yjIBTaTOB (Jjop- 
MHpyeMOH HOBOH CHTyai^HH B BOCnpH^- 
thh nejiOBeKa. fl,aHHaa npoeKi^Ha HHor^a 
#aeT HJuiio 30 pHyio oueHKy pe 3 yjiBTaTOB 
HaMenaiomHx ^eHCTBHH. fl,aHHaa oi^eHKa 
He Bcer^a OTpa>KaeT ^eHCTBHTejiBHO ctb . 

Bocnpunmue - 3 to s^^eKT cobo- 
KynHOCTH HH(J)opMaii,HOHHBix npoi^ec- 
cob nejiOBeKa ynacTByiomHx b bbi^bh- 
5 KeHHH Liejieii h onpe^ejunoHinx cnoco- 
6 ob hx peajiH 3 ai^HH. Bo BpeMn ^bhhbix 
HH(J jOpMai^HOHHBIX npOI^eCCOB TaK 5 Ke 
npoaBjiaeTca 3 (j)(j)eKT, kotopbih HejiOBeK 
noHHMaeT KaK CBoe co 3 HaHHe. 

B nacTH, r^e npoaBjiaeTca conocTaB- 
jieHHe h npHHHCJieHHe HH^opMai^HH, Ha- 
6 jiiO£aeTC 5 i HejiOBeHecKaa bo 3 mo)khoctb 
conocTaBji^TB h BH^eTB ce 6 a b CHTyauH- 
^X, Ha6jIIO£aeMBIX CO CTOpOHBI, b koto- 
pBix HaxoAHTCn Apyrne jiio^h. 

PaccMaTpHBaa ajiropHTM, ^ajiee bh- 
^hm, hto ecjin BBinojiHaa ^eHCTBHa py- 

KOBO^CTByaCB HOBOH, npH nOMOHIH 30 HBI 
MBIHIJieHHH CCjlOpMHpOBaHHOH CHTyai^H- 

eii, noTpe 6 HOCTB b npoi^ecce y^OBjieTBO- 
peHHa yMeHBHiaeTca - to 3Ta HOBaa ch- 
Tyauna BnucBiBaeTca b mojito cpOHHyio 
HejiOBeHecKyio naM^TB KaK ro^Haa ^jia 
HCn 0 JIB 30 BaHH 5 I. 

Ecjih b ypOBHe mbihijichh^ CHTy- 
au,Hio ccjiopMHpoBaTB He y^aeTca, a 


noTpe6HOCTB ^aJiBine yBejiHHHBaeTca, 
no^KjnoHaeTCn 3 ona namtKu , KOTOpan 
npHHy^aeT ypoBeHB mbihijichh^ hc- 
nojiB30BaTB peeypCBi noGojiBine 3a 
cneT no^aBjiCHHa ^pyrnx MajiOBa^cHBix 
noTpe6HOCTeH. 3oHa naHHKH aKTH- 
BH3HpyeTca npH noaBjieHHH noTpe6- 
HOCTeii, HeyAOBjieTBOpeHHe kotopbix 
yrpo)KaeT cymecTBOBaHHio nejiOBeKa. 
^aHHBIMH nOTpe6HOCT^MH HBJMIOT- 
c a (J)H3HOJiorHHecKHe noTpe6HOCTH, a 
HHor^a h noTpeGHOCTH b 6e3onacHO- 

CTH... 

fl,eHCTBHe 30 HBI naHHKH HeJIOBeKOM 
noHHMaeTca KaK nyecmeo yzpo3bi. HeM 
6 BiCTpee yBejiHHHBaiOTca ynoM^HyTBie 
Heya,OBjieTBopeHHBie noTpe 6 HOCTH, tcm 
CHJIBH ee CTaHOBHTCa BJIH^HHe 30 HBI na- 
HHKH. rtpH KpaHHHX o 6 CTOHTeJIBCTBaX 
30 Ha naHHKH mojkct 3 aAencTBOBaTB MaK- 
CHMyM pecypcoB, HMeioninxca b nejio- 
BeKe. 

riocToaHHaa noBBimeHHaa aKTHB- 
HOCTB 30HBI naHHKH M05KCT CTaTB npH- 
HHHOH nCHXHHeCKHX paCCTpOHCTB H 
A a>Ke eaMoy6HHCTB. 

B cjiyna^x, Kor^a 30Ha naHHKH yyK e 
He noMoraeT, a (J)H3HOJiorHHecKHe no- 
Tpe6HOCTH ^OCTHTaiOT KpHTHHeCKOTO 
ypOBHa, HaHHHaeT aKTHBH3HpOBaTBCH 
3 ona cMepmu. B 30He CMepTH Haxo^HT- 
c a KOHeu, ajiropHTMa, BocnpHHHMaeMBiii 
KaK 4)H3HHecKaa CMepTB nejiOBeKa. Ho a 
B03AeilCTBHeM 30HBI CMepTH HejiOBeK 

MO)KeT HanaTB ^encTBOBaTB 6e3paccyA- 

HO, HHCTHHKTHBHO, y RQTO MOTyT nO- 

aBHTBca cy^oporn h npOHee. 

HejiOBeK B 30He CMepTH M05KeT Haxo- 
jIHTca tojibko orpaHHHeHHoe Bp em. Ecjih 
CH iyanHa He H3MeHaeTca, ecjin nejiOBeKy 

HHHTO H HHKTO He nOMOTaeT, B KOHI^e KOH- 

130B (f)H3HOJiorHHecKaa cpe^a nejiOBeKa 
nepecTaeT (JjyHKUHOHHpOBaTB h Haciyna- 
eT CMepTB. HanpHMep, ecjin HejiOBeK 3a^o- 
xHyjien, 3HanHT, eMy He yaajiocB yaoBjieT- 
BOpHTB (j)H3HOJIOTHHeCKyiO nOTpe6HOCTB 
k KHCJiopo^y. TaK hk e He yaoBjieTBOpaeTca 
cooTBeTCTByiomHe noTpe6HOCTH, Kor^a 
HejiOBeK yMHpaeT ot 5Ka>K^Bi hjih ot ro- 
jio^a, 3aMep3aeT, yMHpaeT ot HCTomeHHa 
hjih ot pa3HBix 6ojie3HeH h npOHee. 

B TaKOM ejiynae ecjin noTpe6HOCTB, 
npH B03^eHCTBHH KOTOpOH, 6bIJia 3#eH- 
CTBOBaHa 30Ha naHHKH, 6ojiBine He no- 
BBimaeTca, HannHaeTcn no^aBjicHHe 
/jaHHoii noTpe6HOCTH. TaKHM o6pa30M, 
noTepneB Hey^any y^OBjieTBOpHTB ^aH- 
HyiO nOTpe6HOCTB H npH OTCyTCTBHH 


yrp03ti )KHByHecTH nejiOBeKa, nponB- 
JiaeTCa COCTOJIHHe, B KOTOpOM HeJIOBCK 
pernaeT otjio5khtb ya,OBjieTBopeHHe #aH- 
hoh noTpe6HOCTH £0 Tex nop, noica He 
H3MeHHTCfl o6cTOHTejn>CTBa, hjih noxa 
He nOJIBHTCfl HOBaa HH(j)0pMaiJH5I, npH 
noMomH KOTOpon mo}kho 6y#eT o6ho- 
bhtb yzjOBjieTBopeHHe no^aBjieHHoii no- 
Tpe6H0CTH. 

IIoTpe6HOCTB, nojiyHHBHiaa CTaTye 
no^aBjieHHoii, yBejiHHHBaeT ncHxojiorn- 
necKoe HanpiDKeHHe, KOTOpan 0T6npaeT 
nacTB HcnojiB3yeMOH 3HeprHH, 3aMe£jni- 
eT pa6oTy ypOBHn MBimjieHmi h co3^aeT 

HyBCTBO £JlCKOM(j)OpTa. 

^eJIOBeK He B COCTOUHHe KOHTpO- 
jinpOBaTB noaBjieHHe 30H naHHKH h 
CM epTH. IIo^BjieHHe noTpedHOCTeii bbi- 
3BiBaiomHx ^encTBHe ynoMimyTBix 30H 
He 3aBHCHT HH OT B3EJHIA0B nejiOBeKa, 
HH OT MBIIHJieHHfl, HH OT 5KeJiaHHH, HH 
OT KaKHX JIH 60 3HaHHH. IIoaBJieHHe 30H 
naHHKH H CMepTH 3aBHCHT TOJIBKO OT 
ocodeHHOCTen h coctouhhh $h3hojio- 
THnecKOH cpe^Bi nejiOBeKa, b tom HHCJie 
MH05KeCTB0 KOTOpBIX npOUBJHHOTCH B 
BH^e HHCTHHKTOB. 

HejiOBeKy, 5KHBymeMy b eoipiajiBHOH 
epe^e, HeT bo3mo5khocth H36e)KaTB no- 
^aBJIHBaHHa HeKOTOpBIX HHCTHHKTOB. 
Ho npH 3T0M HCJIB35I 3a6BIBaTB, HTO 
ohh HecMOTpa hh Ha hto Bee paBHO cy- 
me CTByiOT, h nejiOBeK npHHy5K^eH Bee 
BpeMa 6 ajiaHCHp 0 BaTB MOK^y tcm, nero 
xoneTCn h TeM hto momo. 

YnHTBiBaa ^aHHBie yTBep}K£eHH5i, 
M05KH0 HanaTB ^eTaJIH3HpOBaTB H KJiae- 
CH(|)HH,HpOBaTB nOTpe 6 HOCTH COTJiaCHO 
C TeM, KaKOe BJIHflHHe 3£OpOBBIO HMeeT 
hx no^aBjiHBaHHe b ijejrax eoipiajiH3a- 
H,HH. TaKHM o6pa30M KJiaCCH^HI^Hpya 
noTpe 6 HOCTH, mo)kho jiynme cjic^htb 3a 
no^aBjiaeMBiMH noTpedHOCTHMH, H3de- 
ran ymepda 3£OpOBBK> h npn 3 tom noMO- 
ran nejiOBeKy ocTaBaTBCn nojraoijeHHBiM 
HjieHOM odmecTBa. 

B npOTHBHOM cjiynae, HeynpaB- 
jiaeMoe no^aBjiKBaHHe HeKOTOpBix 
noTpe6HOCTeH mo5kct npHBecTH k ee- 
pBe3HBIM nOCJieACTBHHM, TaKHM KaK 
BC^Koro po/ja ncHXHnecKHM paccTpon- 

CTBaM, 60Jie3HHM, nCHXOJIOTHHeCKHM 
OTKJIOHeHH^M, aJIK0T0JIH3My, eaMO- 
y 6 HHCTBy h T.n. 

Hccjie^y^ AaHHBin ajiropHTM, bh- 
flHM, HTO B HH(j) OpMaH,HOHHOH CHCTCMe 
nejiOBeKa ^encTByeT 3aK0H npHHHHBi h 
nocjieACTBH^. npHHHHOH, npuBO/mmeH 


B fleHCTBHe HH(|)OpMaiI,HOHHyK) CHCTeMy 
nejiOBeKa hbjhhotch noTpe6HOCTH: 

- OH3H0JI0THHeCKHe nOTpe6HOCTH 
CTaHOBflTCJI npHHHHOH OCTaBaTBCH 5KH- 
BBIM He TOJIBKO caMOMy, HO h npo^oji- 
}KaTB nOTOMCTBO. 

- noTpe6HOCTH 6e3onacHOCTH - H3- 
6eraTB bchkoto po^a onacHOCTen. 

- nOTpe6HOCTH npHHa^Jie}KHOCTH H 
JIK)6 bH CTaHOBHTCa npHHHHOH COIJHaJIH- 
3aipiH. 

- no3HaBaTejiBHBie noTpe6HOCTH 

CTaHOBUTCn npHHHHOH nporpecca. H T.n. 

KaK yyK e ynoMUHyjiH, npemiarae- 
MBIH H3HanaJIBHBIH BapHaHT aJITOpHT- 
Ma noKa3BiBaeT jihhib eaMBiii npHHipin 
^eHCTBHH HH(J)OpMai^HOHHOH CHCTCMBI 
nejiOBeKa. 3 to 03HanaeT, hto npn 5Ke- 
jiaHHH paccMaTpHBaTB ero fleTajiBHee 

Hy}KHBI TmaTeJIBHBie HCCJieAOBaHHH, 
OKcnepHMeHTBi no^TBep^aiomHe hjih 
onpOBepraiomHe nouBjunomHecu bbi- 

BOJJBI, C03AaHHe HOBOH TeOpeTHHeCKOH 

ochobbi, nporpaMMHoe MO^ejiHpOBa- 
HHe, MaTeMaTHnecKoe onncaHne npn- 
HaAJie)KHOCTeH h MHoroe ^pyroe. aH- 
HBIH ajiropHTM aBJiaeTC^ AOCTaTOHHO 
npocTopHBiM HanpaBjieHHeM Hccjie^o- 
BaHHBiH nejiOBeKa k KOTOpOMy mo>kho 
noAKJHOHHTB nyTB jih He Bee HanpaB- 
jiemra HayKH: ncHxojiorHio, $h3hojio- 
THIO, MeflHIJHHy, 6HO(J)H3HKy, 4>H3HKy, 
HH^OpMai^HOHHBie TeXHOJIOTHH, MaTe- 
MaTHKy, XHMHK) H T.fl. 

B nocjie^yiomHx pa6oTax HaMenaeM 
paccMaTpHBaTB TexHOJiorHnecKoe perne- 
HHe HH(j)OpMai^HOHHOH CHCTCMBI HCJIO- 

BeKa c({)opMHpoBaBHieHC5i b npnpo^e. 

BbIBOlbl 

npe^B^BjieHHaa exeMa nepe^ann 

HH^opMai^HH nejiOBeKa k nejiOBeKy ^aeT 

B03M05KH0CTB JiyHHie nOHOTB H Ol^e- 
hhtb tohhoctb h norpeuiHOCTB nepe- 
^aBaeMOH HH(j)opMaipiH. npn noMomn 
^aHHOH exeMBI M05KH0 ^CTaJIH3HpOBaTB 
npHHHHBI HeTOHHOCTH H OTKJIOHCHHH 

nepe^aBaeMOH HH^opMai^HH. 3Haa npn- 

HHHBI HeTOHHOCTeil, M05KH0 $Op MH pO" 
BaTB 3(j)(j)eKTHBHyio MeTO^HKy hx npe^- 
ynpe}K^eHHa hjih ycTpaHeHHu. 

npe^JioiKeHO HecKOJiBKO enoeo6oB 
npaKTHnecKoro npHMeHeHHn jiaHHBix 
TeopeTHnecKHx paeey)K^eHHH, npn no- 
MOqH KOTOpBIX M05KH0 o6jieTHHTB HaCTB 
Hey^o6CTB JIIOA^M HMeiOmHM (|M3HHe- 
CKHe HeflOCTaTKH. 
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C(j)opMyjiHpOBaHBi onpeAejieHH^, 
HTO Ha (jlOHe eCTeCTBCHHBIX HH({)OpMa- 
I^HOHHBIX CHCTeM HBJIHeTCH OnBIT, MBIHI- 
jieHHe, BOo6pa5KeHHe, BoenpHirrae. 

npe^B^BjieH ajiropHTM nporpaMMBi 
HH(JjOpMai^HOHHOH CHCTCMBI HCJIOBeKa 
^aeT bo3mo)khoctb no rjiy6)Ke B3rji«HyTB 
Ha HH^opMai^HOHHBie npoi^eecBi, npOHC- 
xo^umHe b nejiOBeKe. fl,eTajiH3HpoBaHHe 
HH(j)opMaijHOHHBix npoi^eccoB nejiOBeKa 
Tax 5Ke flaeT bo3mo5khoctb yeoBepmeH- 
CTBOBaTB pa3pa60TKH HCKyCCTBeHHOrO 
HHTejuieKTa npn6jiH}Kaa momcht Hana- 
Jia MOAeJIHpOBaHH^ HH(J)OpMai^HOHHBIX 
npoi^eeeoB nejiOBeKa npn noMomH eo- 
BpeMeHHBIX HH^OpMai^HOHHBIX TCXHO- 
JIOrHH. 
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ORGANIZATION PATTERNS 
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In the present work the author has shown that since the Big Bang, 
the formation of the Universe was not chaotical. It followed the laws 
of monotonous and spasmodic development or the step-and-level self- 
organization. The basic provision of it is the development under laws 
of levels reflected in special ordered matrixes. Patterns of formation of 
structures of the next level systems are based on the laws of formation 
of the previous level systems. The systems formed at the previous 
level are the structural elements of the next level systems. The matrix 
of each level is created following the principle of step-and-level self- 
organization. The developed theory of spontaneous ordering of a matter 
systems - structural physics - allows finding laws of formation of 
structures, for example the law of the ordered growth of number of 
neutrons in the structural composition of nuclides. 

Keywords: matter self-organization, self-organization levels, 
matter self-organization patterns, quarks. 
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K BbWBJIEHHK) 3AKOHOB 
CAMOOPrAHH3AU,HH MATEPHH 

AnBimeBa M.n., Hayn. coTp. 

MATH - POCCHHCKHH rOCynapCTBeHHBIH TCXHOJIOrHHCCKHH 
yHHBepCHTeT hm. K. 3 . EJhojikobckofo, Poccna 

B padoTe noKa 3 biBaeTca, hto, Hammaa c Eojitinoro B 3 pt>ma, odpa- 
30 BaHne BcejieHHon nponcxoanno He xaoTHHHO, a ynopaaoneHHO no 
3 aKOHaM M 0 H 0 T 0 HH 0 -CKanK 006 pa 3 H 0 r 0 pa 3 BHTna hjih maroBO-ypOBHe- 
boh caMOOprammuHH, ochobhbimh nojioaceHHaMH KOTOpon aBJiaeTca 
pa 3 BHTne no 3 aKOHaM ypOBHen, OTpaacaeMtix Ha ocodbix ynopaaoneH- 
hbix MaTpupax. 3 aKOHbi o 6 pa 30 BaHH» CTpyKTyp chctcm cjieztyioiuero 
ypOBHa onnpaiOTca Ha 3 aKOHbi o 6 pa 30 BaHna chctcm npejjbi/iymero 
ypOBHa, cocTaBjiaiOHiHMH 3 JieMeHTaMH chctcm cneayiomero ypoBHa 
aBjiaiOTca chctcmbi, o 6 pa 30 BaHHt>ie Ha npejjbi/iymeM ypOBHe. Ma- 
Tpnu;a Kaacaoro ypoBiia coaaaeTca no npHHUHny maroBO-ypOBHeBOH 
caMOOpraHH 3 auHH. Pa 3 pa 6 oTaHHaa Teopna cnoHTaHHoro ynopaaonn- 
BaHHa chctcm MaTepHH - CTpyicrypHaa (J)H 3 HKa - no 3 BOJiaeT HaxojtHTb 
3 aKOHbi o 6 pa 30 BaHna CTpyKTyp, HanpHMep 3 aKOH ynopajtoneHHoro po- 
CTa HHCJia HeHTpOHOB B CTpyKTypHOM COCTaBe HyKJIHaOB. 

KjnoneBbie cjioea: caMOOpraHH 3 auHa MaTepHH, ypOBHH caMOOp- 
raHH 3 auHH, 3 aKOHbi caMoopraHH 3 au;HH MaTepHH, KBapKH. 

YnacTHHKH KOH(J)epeHii,HH, HaunoHanbHoro nepBeHCTBa no HaynHoii aHajiHTHKe, 

OTKpbiToro EBponeHCKO-A 3 naTCKoro nepBeHCTBa no HaynHoii aHammiK 


http://dx.doi.org/10.18007/gisap:pmc.v0i5.1034 
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Phc. 1 . O 6 pa 30 eaHHe b KeapKOBbix odjiaKax tojictmx cjioeB H 3 HecKOJibKHx 

TOHKHX CjioeB 
(KBapKH U, C, t HMeiOT 

nojHHKHTejibHbie apodHbie 3 JieKTpHnecKHe 3 apHAw Q= 2 / 3 , 

KBapKH d, S, b HMeiOT 

OTpnuaTejibHbie ApodHbie 3 JieKTpHnecKHe 3 apHAw Q=-l/ 3 ) 


aHHaa padoTa hbjmctch Bbi£ep}KKOH 
0£H0H H3 TJiaB nO^rOTOBJieHHOH K 
H3flaHHIO KHHTH «TeOpHH CnOHTaHHOTO 
ynopa^ouHBaHH^ CTpyKTyp Ha MarpHijax 
ypOBHeh pa3BHTH^», nBjunomeiicii pa3- 
^enoM HOBoro HanpaBjieHHn - «CTpyK- 
TypHoh $h3hkh», paccMarpHBaiomeH 
JIHmB CTpyKTypBI pa3JIHHHbIX odbeKTOB, 
HauHHaa c KBapKOB no ypOBHUM caMOOp- 
raHH 3 auHH. 

CornacHO ^aHHoii TeopHH nocne 
Bojibmoro B3pbiBa odpa30Bajiocb dojib- 
moe KOJIHHeCTBO KBapKOB, KOTOpbie 
caM00praHH30BbiBai0TC^ b pa3JiHHHbie 
CTpyKTypbi no MaTpnifaM ypOBHen. Pa3- 
BHTHe MaTepHH npOHCXOAHT no ypOBH^M 
caMOOpraHH3aifHH, h Ka^OMy ypOB- 
Hio cooTBeTCTByeT cboh ocodan ynopn- 
AoneHHan MaTpnifa. Ka^an MaTpnifa 
ypOBHH CO^ep5KHT CTpyKTypbi ypOBHH, 
o6pa3yiomHecii b cootbctctbhh c oc- 

HOBHBIM 3aKOHOM pa3BHTHH - MOHOTOH- 
H0-CKaHK006pa3HBIM pa3BHTHCM HJIH 
HiaroBO-ypOBHeBOH caMooprammifHeii. 
MoHOTOHHoe o6pa30BaHne CTpyKTyp 
OTpa5KaeTCn b CTpOKax MaTpnubi, CKan- 
Koo6pa3Hoe - b nepexo^ax ot o^hoh 
ctpokh k cjie^yiomeH. npHMepOM, r^e 
OTpa5KeHO M0H0T0HH0-CKaHK006pa3H0e 
pa3BHTHe CTpyKTyp HBJHieTCH H nepHO- 
flnnecKaa cncTeMa - e/jHHCTBeHHan ch- 
CTeMaTH3aifHii CTpyKTyp no yKa3aHHOMy 
Bbime npHHifHny - CHCTeManmifHn xh- 
MnnecKHx 3jieMeHTOB, pa3pa6oTaHHaa 
reHHajiBHBiM pyccKHM yneHBiM xhmhkom 
J\M. MeH^ejieeBbiM. 


no npHHifHny nepHOAHnecKOH ch- 
ctcmbi aBTOpOM pa3pa6oTaHa cncTeMa- 
TH3HpOBaHHaa TadjIHIfa Bcex HyKJIH^OB, 
no3BOJiaiOHiaa Haxo^HTB 3aKOHBi pocTa 
HHCJia HeHTpOHOB B CTpyKTypHOM CO- 
CTaBe HyKjin^OB. KaK noKa3aHO b padoTe 
[2], HHCJIO HeHTpOHOB nepHO£HHCCKH 
B03pacTaeT Ha onpe£ejieHHyio nocTO- 
nHHyio Rim HyKjiHflOB AaHHoro nepHO^a 
BeJIHHHHy. 

nocjie Bojibmoro B 3 pbiBa motjih 


odpa30BBiBaTBC5i dojinmne coeAHHemra 
KBapKOB - KBapKOBBie odjiaKa pasjiHHHOH 
CTpyKTypbi. Ha pncyHKe 1 noKa3aHa B03- 
MO)KHaa CTpyKTypa coeAHHeHna nojio- 
5KHTeJIbHO H OTpHIjareJIbHO 3ap5DKeHHbIX 
KBapKOB B BH^e TOHKHX H TOJICTbIX CJIOCB 
dojlbmoil npOTMCHHOCTH. 

CaMOOpraHH3aifHH CTpyKTyp chctcm 
pa3JiHHHoro po^a mojkct dbiTb npe^- 
CTaBjieHa KaK rpaiJi-^epeBO c TynHKO- 
bbimh, T.e. He HMeiomHMH ^ajibHeiimero 

li 
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pa3BHTH5i CHCTeMaMH Ha ero bctbux. Ty- 
nHKOBOH CHCTeMOH C COOTBeTCTByiOmeH 
CTpyKTypOH aBjiaeTca jnodaa CHCTeMa, 
OT KOTOpOH HeT flaJIBHeHHierO pa3BHTH«. 
Tax coBpeMeHHBie nejiOBeKoo6pa3HBie 
o6e3B«HBI HBJIHIOTCH TynHKOBBIMH CH- 
CTeMaMH, a ot hx BBiMepmero npe^Ka 
o6pa30BajiHCB h coBpeMeHHBie nejiOBe- 
K006pa3HBie o6e3BHHBI H HeJIOBeK. 

no npHHi^Hny TynHKOBBix chctcm 
caM00praHH30BaBHia5ic^ CTpyicrypa 
ypOBHH ^OJHKHa OCTaTBCa Kax KOHeHHafl 
- TynHK, noaTOMy rpOMa^HBie MaccBi 
nepHOH MaTepHH MoryT npejiCTaBjMTB 
co6oh KBapKOBBie o6jiao hjih ^pyroro 
po/ja CKonjieHHM pa3JiHHHOH CTpyKTypBi. 
H3BecTHBi BOAOpo^HBie oGjiaxa, ho ohh 
OTHOCHTCH K TynHKOBBIM CTpyKTypaM 
TpeTBero ypOBHn pa3BHTHn. 

nepBBiM ypoBHeM pa3BHTHn hjih ca- 
MOOpraHH3aiI,HH flBJHHOTCfl CTpyKTypBi, 
cocTOnmne H3 jxsyx KBapKOB - Me30HBi. 
Ha BTOpOM ypOBHe nOUBJHHOTCH CTpyK- 
TypBi, cocTonmne H3 Tpex KBapKOB - 6a- 
pHOHBi. Ha TpeTBeM ypOBHe nouBjunoTCn 
CTpyKTypBi, cocToaniHe 6ojiee neM H3 
Tpex KBapKOB - OHH 06pa3yi0T KBapKO- 
BBie KpHCTajuiBi, onncaHHBie b pa6o- 
Te [1], KOTOpBie HBJHHOTCH MO^eJIUMH 
CTpyKTyp HyKJIHflOB. 

CTpyKTypBi Ka5K/joro H3 Tpex ypOB- 
Heii o6pa3yiOTca no o^HOMy h TOMy hk e 
3aKOHy ynopn^OHeHHoro pacnoji05KeHmi 
KBapKOB B MaTpHI^aX H CJie^yiOT TaK5Ke 
3aKOHaM o6pa30BaHHa CTpyKTypBi b Ma- 
Tpni^e ^aHHoro ypOBHn, ^jih Bcex Tpex 
ypOBHeii o^HHaKOB 3 bkoh o6pa30BaHH^ 
CTpyKTyp, B TpaHCnOHHpOBaHHBIX Ma- 


TpHI^aX. HaH^eHBI 3aKOHBI, no KOTOpBIM 
npOHCXO^HT o6pa30BaHHe KBapKOBBIX 
KpHCTaJIJIOB H 3BKOH nepHO/JHHeCKOTO 
pocTa HHCJia HeHTpOHOB b CTpyKTyp - 
hom cocTaBe HyKjin^OB, ynoMHHaeMBiH 
BBirne, noKa3BiBaiomHH ynopimoneH- 
HOCTB B o6pa30BaHHH KBapKOBBIX KpH- 
CTaJIJIOB H £OKa3BIBaK>mHH ynopimoneH- 
HOCTB pa3BHTHH CTpyKTyp B MaTpHIjaX 
ypOBHen. 

Pa3BHTHe CTpyKTyp no 3aKOHy mo- 
H0T0HH0-CKaHK006pa3H0T0 pa3BHTH« 
hjih maroBO-ypOBHeBOH caMOOpraHH- 
3aijHH CTpyKTyp npo^ojuKaeT ^chctbo- 
BaTB H Ha CJie^yiOmHX ypOBHUX pa3BH- 
thu - CTpyKTyp, KOTOpBie H3ynaeT xh- 
mm 6hojiothh h /jpyrne jjHCipinjiHHBi. 
3to 6y^eT CTpyKTypHan xhmm, CTpyK- 
TypHaa 6 hOJIOTH 5I H T.fl. npH 3TOM 
CTpyKTypBi HOKHBBIX CHCTCM OTpa5KC- 
HBI B MaTpHI^aX, C0CT05HIIHX H3 apH(j)- 
MeTHnecKHx nporpeccHH, a CTpyKTypBi 
5KHBBIX CHCTCM - OTpa5KCHBI B MaTpH- 
I^ax, COCTOHHIHX H3 reOMCTpHHCCKHX 
nporpeccHH. 

TaKHM o6pa30M, pa3BHTHe MaTepn- 
ajiBHoro MHpa nponcxoAHjio h nponc- 
xo^ht He xaoTHHHO, a no 3aKOHaM cnoH- 
TaHHoro ynopa^OHHBaHHn CTpyKTyp, ot- 
pa)KaeMoro b oco6bix ynopn/joneHHBix 
MaTpHI^aX Ha OCHOBe MOHOTOHHO-CKaH- 
KOo6pa3Horo pa3BHTHa CTpyKTyp hjih 
maroBO-ypOBHeBOH caMOOpramoaipni. 
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A body, dipped in the water 
does not displace anything, 
but many things strive to squeeze 
v out of the body 1 + P 
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OPTICAL WAVES INTRACAVITY INTERACTION IN DOMAIN STRUCTURES WITH 
QUADRATIC AND CUBIC NONLINEARITY 

R.J. Kasumova, Doctor of Mathematics and Physics, Full Professor 
G.A. Safarova, Master 
Baku State University, Azerbaijan 

A comparative analysis of efficiency of doubling and tripling processes of the laser radiation frequency in the regular domain structure has 
been made taking into account of the change of phases of all interacting waves. The investigations have been carried out for the case when the 
approximation of the given intensity of basic radiation is applied not to the regular domain structure as a whole, but to each separate domain. This 
allows making more precise analysis of wave interactions in similar structures. 

Keywords: intraresonator frequency conversion, given intensity approximation, regular domain structures. 
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Q uasi-phase matched interactions 
of light waves are usually put into 
effect on the account of the nonlinear 
gratings specially created in solid 
medium. Realization of quasi-phase 
matched interactions of waves removes 
in essence one of crystal application 
restrictions in nonlinear optics - 
existence of wave synchronism or 
extends a field of applying the already 
used nonlinear crystals [1]. Thus, for 
instance, in crystal LiNb0 3 the tensor 
component of nonlinear susceptibility 
d 33 , which may be used only in quasi- 
phase matched interactions, is of the 
greatest importance. In recent years there 
has been a break made in elaboration 
of a number of technologies of making 
crystals with periodical modulation of 
nonlinear susceptibility: obtaining the 
volumetric regular domain structures in 
the course of crystal growth, chemical 
diffusion through a periodical mask 
drawn in a lithografhic way, post-growth 
over polarization of crystals through 
application of an electric field [2]. 

Currently, using quasi-phase 
matched interactions the coherent 
radiation from IR to UV range has 
been received [3-4]. Quasi-phase 
matching was used for creation of the 
sources of three basic colours (RGB 
sources) [5-7]. They use quasi-phase 
matched interaction at second harmonic 
generation for determining the quality of 
crystals. Elaboration of the small sources 
of a coherent radiation presents an actual 
problem of laser physics which may be 
solved using the newest achievements 
in this field and the modem methods in 
nonlinear optics [8-11]. 

Analysis of frequency of the 
tripling process in regular domain 


structures at consecutive quasi-phase 
matched interaction has been presented 
in [12-14], where the constant-field 
approximation is mainly used. In 
addition to the layers with quadratic 
nonlinearity the direct third harmonic 
generation with the use of the layers of 
cubic nonlinearity is possible. 

Investigation of quasi-phase 
matched interactions in the constant- 
intensity approximation [15] allows 
finding out a series of new effects absent 
in the constant-field approximation. 
The developed method of analyzing 
the impact of the task parameters on 
efficiency of proceeding wave processes 
allows one to set the optimum values 
of parameters for making an effective 
frequency converter on the basis of a 
periodical stmcture [16-18]. In the work 
[18] intracavity of quasi-phase matched 
generation of the second harmonic has 
been investigated. 

In the present work with account 
of phase changes of all interacting 
waves a comparative analysis has been 
made in relation to efficiencies of laser 
radiation frequency of doubling and 
tripling processes in regular domain 
stmcture created from crystalline layers 
with quadratic and cubic nonlinearities. 
While making a theoretical analysis we 
take into account the reverse reaction 
of excited wave to pumping wave. 
The investigations have been carried 
out for the case when the constant- 
intensity approximation of basic 
radiation is applied not to the regular 
domain stmcture as a whole, but to each 
domain taken separately, what allows 
making more precise analysis of wave 
interactions in similar stmcture s. 

The reduced equations depicting 


intracavity of third harmonic generation 
in this case with account of losses in a 
medium look as follows: 

± S X A X = + iy x A 3 ( A * 1 ) exp(±z'Az), 

d \ ( 1 ) 

± S 3 A £ = + iy 3 ( Ay ) exp(+z Az), 
dz v ' 

where A X3 - complex amplitudes 
of laser wave and third harmonic wave 
at corresponding frequencies of mains 
o\ 3 ( co > 3 = 3(jl\ ) in the direction of Z - 
axis (the plus sign) and direction opposite 
Z - axis (the minus sign), A = k 3 ~ 3 k x 
- phase mismatch in each domain 
(domains are formed from the identical 
nonlinear layers and differ only with the 
direction of spontaneous polarizations), 
<y.are absorption coefficients, /, are 

j •* 

nonlinear coefficients for odd numbers 
of domains (y) - for even numbers of 
domains) of interacting waves at the 
respective frequencies CO . ( j = 1, 3) 
[18] 

7\ = fa 2 / n,Aj ) z (3> , 7i = fa 2 / M ) Z <3) ’ 

n x 3 - refraction indices at 
frequencies o \ 3 > \ - wavelength of 
pump radiation. 

The boundary conditions, with this, 
are as follows 

An( Z = 0 ) = A lTl eX P(^J’ 

/ x (2) 

A,n ( z = 0)= A,n-1 eX P( Z ^3,w)’ 
Here z — 0 corresponds to an entry 
to the /2-th domain, A Xn and A 3n - the 
complex amplitudes of laser wave and 
harmonic wave at entry to Tl -th domain, 
respectively, A x ™ x anc i A 3 ™ x _ x complex 
amplitudes of laser and harmonic wave 
at the outlet from (n — l)-th domain, cp Xn 
and ^ 3 , n - phase changes on the boundary 
between ( « — 1 )-th and n-\h domains, 
respectively, at frequencies o \ 3 . 
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From the expression for complex 
amplitude of the third harmonic [17], 
obtained from the system (1) with 
account of the boundary conditions (2), 
it follows that the harmonic amplitude 
depending on length is a periodical 
function. First, at a distance of optimum 
length (coherent length) there occurs 
a transfer of basic radiation energy to 
harmonic energy. Then, the reverse 
transfer of energy takes place. With 
this, the coherent length of interaction 
is defined by the expression: 


71 12 


3T 2 (S 3 - 3S y - /A) 2 


r- r I=nMo-( 3 ) 


For comparison, a coherent length 
of interaction in a domain at the 

second harmonic generation is defined 
by the expression [16]: 


w* G-Zi/aho- / a\ 

A) 2 (4) 


the reduced coherent length of the 
first domain ~£[ s ^ = 0.5639 ; length 
of the structure after the second 
domain is £\ s ^ } + = 0.5639 + 

+ 0.5742 = 1.1381; after the third domain 
the reduced length of domain structure 
is equal to + ~^SHG) 

=1.7396; after the fourth domain 
-2.3694; after the fifth one it makes up 
to 2.991, and after the sixth domain it 
reaches 3.5991 (for value of the reduced 
phase mismatch A = A / F = 2.4) (upper 
curve in the Figure). 

In case of the third harmonic 
generation the reduced length of the first 
domain is =0.5307, structure 

length after the second domain is equal 

to % =1-9851, after third - 

}(THG) + }(THG) + }( th G) 


~ 1 , coh 


2, coh 


3, coh 


Analysis of the expressions (3) and 
(4) shows that in case of interaction 
of powerful laser fields with a regular 
domain structure variants are possible 
when in a cubic medium harmonic 
wave reaches the conversion maximum 
earlier than in a quadratic one, i.e. 
when ( ( T" G) > G) . For instance, at 
equal levels of entry intensity of basic 
radiation in non-dissipative media 
at the second harmonic generation 


=1.6923, after the fourth is 

~MTHG) ~MTHG) ~MTHG ) ~MTHG ) 

z 1, coh z 2, coh z 3, coh ^ z 4, coh 

=2.3463, after the fifth 

~p(THG) 7(777G) ~p(THG) ~p(THG) ~p(THG ) 

^ 1, coh z 2,coh l 3,coh ^ z 4,coh z 5,coh 

=3.0003, and after the sixth domain the 

given length of a structure is equal to 
<(THG) + yjHG ) ~ f (THG ) ^ ~p(THG ) ^ 


^ 1, coh 


2, coh 


+ t 


3, coh 


+ £ 


4, coh 


+ ‘« ) + "« ) = 3 - 6074 


(lower 

curve in the Figure). From the calculated 
values of the coherent lengths of domains 
it follows that when the domain number 
of the layer increases, the domains 
expand. 

Owing to fulfillment of quasi- 
phase matching conditions on the 
edge of domains the efficiency of 


r\2jdj) 



Fig. Dependence of efficiency of intracavity generation of the second and third 
harmonics on the length of a domain structure comprising two periods of 
“grating” of modulation of quadratic (upper curve 1) and cubic (lower curve 2) 
susceptibilities. A = A IT = 2.4, 2 3 =0. 


conversion to harmonic at the outlet of 
every domain acquires the maximum 
value. In addition, the efficiency in 
a quadratic medium monotonously 
increases from domain to a domain: 

72, max ('i ,coh) = 0-1289 , rj 2 ^ x (l 2 ^ h ) = 0.3968 , 

72,max(^3 ,COh) = 0.61 12 ? 72,max (^4, coh) = 0-8337 

72, max (/ 5 . coh) = 0-8751 772, max (/f,,^) = 0-8935 
(upper curve in the Figure). Similar 
values of efficiency in a cubic medium 
are equal to: tj Xmax (l Kcoh ) = 0M42 , 

%,m = 0-3276 > ^.max+co/,) = 0-4788 > 

%,ma x('4,C0ft) = 0-6564 - ^.maxft.cc) = 0.7501, 
' 73 ,max(/ 6 ,co 6 ) = 0.7882 (lower curve 

in the Figure). 

At intracavity arrangement of a domain 
structure after reflection of laser resonator 
from the mirror the waves running in 
reverse direction are accompanied by 
further increase of conversion efficiency 
(compare efficiencies for domains 5, 6 and 
those for first four domains). This increase 
of conversion efficiency to harmonic is 
provided by fulfillment of optimum phase 
relation between the interacting waves 
[18]. 

Using the obtained analytical 
expressions for the task parameters in 
the constant-intensity approximation for 
each concrete experiment it is possible 
to calculate the optimum values of basic 
radiation intensity, coherent lengths 
of domains, phase mismatch between 
interacting waves of pumping and its 
harmonics. As it was expected, an account 
of losses in a medium leads to the weakening 
efficiency. The suggested method for 
analyzing the nonlinear wave interaction 
may be used for studying intracavity 
parametric interaction of nonlinear optical 
waves in similar structures. 

This work was supported by the 
Science Development Foundation 
under the President of the Republic of 
Azerbaijan under grant JVq EIF-2010- 
l(l)-40/14-M-9. 
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OH3HKA yKH^KOTEKYHECTH 
PACnjIABA METAJIJIA 

Bbixo^eii A.M. KaH/c TexH. Hayx, ^oijeHT 
O^eCCKHH HaitHOHaJItHEIH YHHBepCHTeT 
HM. MeHHHKOBa, YKpaHHa 

HoCTIDKeHHe B03M05KH0CTH IIOJiyHeHHfl neTaJiefi C 3 a,ZI,aHHOH 
CTpyKTypon n KanecTBeHHBiMH xapaKTepncTHKaMH ocTaeTca Bamtefi- 
men TexHoaornnecKOH 3aaauen. Ilpn 3 tom maBHoe mccto npHHaa- 
jiokht BonpocaM KpHCTajuiH3aitHH noTOKOB cnaaBOB, onpeaejiaioninx 
no CTH^ceroie HeodxoaHMtix cbohctb MeTamia c yueTOM KOHKpeTHoro 
ero cocTOHHHa. 

KjnoHeBbie cjiOBa: bjbkoctb, KpHCTajiJiH3aijHJi, Merajui, npopecc, 
CKOpocTt, TeneHne, (J)a3a. 

YnacTHHKH KOH(J)epeHii,HH, HaunoHanbHoro nepBeHCTBa no HaynHoii aHannTHKe, 
OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajnrmK 


http://dx.doi.org/10.18007/gisap:pmc.v0i5.1036 


O H3HKa 5KH^KOTeKyHeCTH MBJiaeTOI 

o^hhm H3 MeHee H3yuaBmHxca bo- 
npocoB. Mencny TeM, Bonpocti nepeMeme- 
HH5i ncn+Koro MeTanna HaXO^^TC)! B HeH- 
Tpe BHHMaHHfl MeTaJIJIOBe^OB. O^HaKO 3TH 
padoTbi HanpaBjieHbi Ha eo3naHHe ynyn- 
meHHBIX KOHCTpyKIfHH TeXHOJIOrHHe CKHX 
npo6 H CB^3aHBI C 3KCnepHMeHTaJIBHBIM 
onpe^eneHHeM )kh^ko TeKynecTH cnnaBOB 
pa3JiHHHoro xHMHnecKoro cocTaBa. 

BnepBBie, ypaBHeHHe aji^ paeneTa 
ukujxko TeKynecTH 6 bijio npennonceHO A. 
BehHHKOM b BH^e: 


X = a cd{ ^~P +p- dL 


0,-0. 


4> 


0,-0, 


( 1 ) 


rne oc,P~ K03(])(j)HifHeHTBi, 3a- 
Bnenmne ot cbohctb cnnaBa, c, d - Te- 
nnoeMKOCTB h nnoTHOCTB MeTanna, d , L 

- CKpBiTan TennoTa KpHCTanjiH3aifHH, 0 

- TeMnepaTypa. 

OrpaHHHeHHBie B03M05KH0CTH 3TOrO 
ypaBHeHna ohcbh^hbi [3]. 3to - OTcyT- 
CTBHe CB5I3H C npOIfeCCOM KpHCTaJIJIH3a- 
IfHH H y CJI0BH3MH TCHCHHilMH MCTaJIJia. 

CnenyeT otmcthtb, hto ncnnKOTeKy- 
necTB He MonceT 6bitb (jiyHKijHeH nepe- 
rpeBa b nepBOH CTeneHH, to ecTB Mencny 
Tennonepena^OM Ha MeTanne h (})0pMe 
He M05KCT 6BITB npOCTOH 3aBHCHMOCTH. 

OnpeAeneHHBiH HHTepec npencTaB- 
JiaeT 3aBHCHMOCTB 5KH^KOTCKyHCCTH OT 
TeMnepaTypHoro HHTepBana KpHCTannn- 
3aifHH, npennonceHHan b BHne: 

A = A dci^zO + L (2) 


U ~t 


<P 


T^e, A - KOHCTaHTa, 3aBeman ot (Jih- 

3HKO-XHMHHCCKHX H TCXHOJIOrHHC CKHX 

cbohctb MeTanna h (JiopMBi, t - TeMne- 
paTypa. 
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CnenyeT odparaTB BHHMaHHe Ha 
BHeniHee cxo^ctbo BBipanceHHH (1,2), 
CKOHCTpynpOBaHHBix, no cyra, H3 o^hhx 
napaMeTpoB. CnenoBarenBHO, othm 3a- 
bhchmoct^m npHcymn h odmne HeflO- 
CTaTKH. 

BBe^eHO nomiTHe HyneBOH ncnnKO- 
TeKyneCTH, TOHKa KOTOpOH COOTBeTCTBy- 
eT OTBO^y 20% TennoTBi KpHCTanjiH3a- 
IfHH. O^HaKO 3TO yTBep5K£CHHe HHKaK 
He odoCHOBBIBaeTCa 3aBHCHMOCTBK) OT 
XHMHnecKoro cocTaBa h ycnoBHH 3a- 
TBepneBaHnn. IIosTOMy caMH aBTOpBi 
npH3HaiOT Tpy^HOCTH onpeneneHHn Hy- 
neBOH )KH£KOTeKyHecTH h ycnoBHH ee 
noaBneHHa. 

H3BeCTHa 3aBHCHMOCTB ^JIHHBI 3a- 
nojiHeHna npodbi ot nnaMeTpa xaHana 
h TH/fpocTaTHHecKoro Hanopa MeTanna. 
npHHHMan Hacraoe pememie ypaBHe- 
Hnn TennonpOBO^HOCTH OypBe b BHne 
HHTerpana ohih6ok Taycca h nonaran, 
hto MeTann nepecTaeT tchb, Korna b hcm 
o6pa3yeTcn orpOMHoe KonnHecTBO B3Be- 
meHHBix KpHCTannHKOB, Han^eHO, hto 
ncH^KOTeKynecTB onpe^enneTcn xax [1]: 


X = 1 \D ^ 


3 

4 abt n 



+ 


+ 18- 


. D 2 d A vLH^ 


( 3 ) 


4 abt n rj /1 

r^e: rj - b;i3koctb, D, H g - ^naMeTp 
xaHana h rn/i,p o ct aTnne ckhh Hanop, v me 
- KOnHHeCTBO B3BemeHHBIX KpHCTannH- 
KOB, a, b,n- nocTonHHBie. 

3to ypaBHeHHe dbino 6 bi cepBe3HBiM 
maroM b bo3mo)khocth KonnHecTBeH- 
HOH OlfeHKH nCH^KOTeKyneCTH, B CB5I3H c 
ycTaHOBneHneM HeKOTOpon CBn3H c npo- 
ifeccoM KpHCTannn3aifHH, ecnn mo)kho 
dbino 6 bi onpenennTB Hen3BecTHBie koh- 
CTaHTBI. 


Ba5KHenmeH Bexon b H3yneHHH 
)kh^ko TeKynecTH [2] 5Kene3oyrnepo^H- 
ctbix cnnaBOB nBHnocB ypaBHeHHe: 


1 2gH 



a(T M -T^)P 


r^e f P - nonepenHoe ceneHHe h 
nepHMeTp noTOKa, c, a- TennoeMKOCTB 
h K03(J)(J)Hii,HeHT TennooT^aHH MeTanna, 
H- ({)eppo CTaTHHecKHH Hanop, R - pa- 
^nyc CTeHKH, 3anonHneMOH MeTannoM, 
- cyMMa K03(J)({)HifHeHT0B, xapaK- 
TepH3yiomHx MecTHBie conpOTHBneHnn 
Ha nyTH noTOKa. 

MeTOA pacneTa no otoh 3aBHCHMO- 
cth cnenyeT Ha3BaTB rnnpaBnHHecKHM, 
TaK KaK BBipanceHne (4) dbino nonyne- 
ho b pe3ynBTaTe paccMOTpeHHn hbioto- 

HOBCKOH 5KHnKOCTH, HCXO^n H3 TOTO HTO 
ocTaHOBKa noTOKa npoHcxo^HT H3-3a 06- 
pa30BaHHn KOpKH Ha HOCKe, npOHHOCTB 
kotopoh npeBBimaeT ({)eppo CTaTHne- 
CKoe ^aBneHne. 

B AencTBHTenBHOCTH paccMaTpn- 
BaTB MeTann KaK HBIOTOHOBCKyiO 5KH^- 
KOCTB M05KH0 TOnBKO npH 3HaHHTenBHOM 
neperpeBe, TaK KaK nBnneTcn He^ony- 
cthmbim npeHedpencemie peonorHne- 

CKHMH CBOHCTBaMH B MOMCHT, 6nH3KHH K 
3aTBepAeBaHHio. Hto KaeaeTcn cpe^HHx 
3HaneHHH Bn3KOCTH cnnaBOB, to cne^y- 
eT HMeTB BBH^y, HTO B5I3KOCTB peOnOTH- 
necKHx ncene3oyrnepOAHCTBix cnnaBOB 
HMeeT pa3nHHHyio ckopoctb H3MeHeHHn 
B 3aBHCHMOCTH OT XHMHHeCKOTO COCTa- 
Ba. BancHOCTB stoto odcTonTenBCTBa no- 
Ka3aHa b (30), OTKy^a cnenyeT, hto hcm 
BB ime neperpeB. tcm donBine paexonc^e- 
Hne b paeneTHBix h 3KcnepHMeHTanBHBix 
^aHHBix; noKa3aHO, hto npn T=1923°K 
3Ta pa3HHi;a ^ocTnraeT 6 pa3. fl,pyrHM 
BancHBiM MOMeHTOM nBnneTcn HannHne 
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KopKH Ha Hocice noTOKa, npoijecc 06- 
pa30BaHH5I KOTOpOH paccMaTpHBaeTcn 
tojibko KaK pe3yjn>TaT Tennonepena^a. 

TaK KaK BOnpOC O pOJIH KOpOHKH Ha 
noBepxHOCTH CTpyn HMeeT npHimnnH- 
ajiBHBiH xapaKTep, to hcoAxoahmo OTMe- 
THTB, HTO 3TO npOHCXO^HT TOT^a, KOT^a 
BecB o6BeM MeTamia 6 jih30k k 3aTBep- 
^eBaHHio, h o6pa30BaHHe KopKH Heno- 
cpe^CTBeHHO, npe^mecTByeT ocTaHOBKe 
noTOKa, KaK pe3yjiBTaT Heo6paTHMOCTH 
npoijecca KpHCTajuiH3aijHH chctcmbi. 
O^HaKO, 06pa30BaHHe KOpKH CBH3aHO c 
xHMHnecKHM cocTaBOM 5Kejie3oyniepo- 
flHCToro cnjiaBa. TaK, Ha cnjiaBax 3 btck- 
THnecKoro cocTaBa He HadjiKwaeTcii ko- 
pOHKa Ha }KH^KO-noABH5KHOH CTpye, a y 
CTajien - Hao6opOT. Ohcbh^ho 1 , o6pa30- 
BaHne TBep^OH KopKH Ha HOCKe noTOKa 
He flBjmeTCH CaMOCTOOTeJIBHBIM MOMeH- 
tom, a cocTaBjiaeT nacTB npoijecca 06- 
HjeH KpHCTaJIJIH3ai^HH, npOHCXO^H^eH 
b pe3yjiBTare Tenjioo6MeHa, kotopbih 
peryjiHpyeTca HHTeHCHBHOCTBio pa3Me- 
HIHBaHH^. 

06o6man aHajiH3 ypaBHeHHH )kh£- 
KOTeKynecTH (1,2) Heo6xo/jHMO co- 
cjiaTBca Ha pa6oTy [3] me npoBe^eHO 
cpaBHeHHe, H3 KOTOporo cjieflyeT, hto 


npHBe^eHHBie BBirne mcto^hkh pacneTa 
He ^aiOT conocTaBHMBix pe3ynBTaTOB. 

BbiBO/jbi. HecMOTpa Ha to, hto no- 
/jaBjnnomee 6ojibhihhctbo pa6oT no 
KpHCTajniH3aipiH pacnjiaBOB MeTajuiOB 
othochtch k CTaijHOHapHBiM cpe^aM, 
b HacTonmee BpeMn y>Ke H3BecTHO, 
HTO He TOJIBKO 3ByKOBBie KOJie6aHHH 
yBeJIHHHBaiOT HaCTOTy B03HHKH0BC- 
HHH 3apO^BIHieH. B HHCJie (jiaKTOpOB, 
Cn0C06CTByK>mHX KpHCTaJIJIH3aiJHH, 
cjie^yeT Ha3BaTB h MaKpo noTOKH, TaK 
KaK nojie ^aBjieHHH BOKpyr pacTymero 
KpHCTajuia 3aBHCHT ot o6men CKOpo- 
CTH noTOKa. 
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Higgs boson, peculiar catalyst of generation of mass of the 
Universe after the Big Bang, was theoretically predicted by the British 
physicist Peter Higgs in 1964. Experiments at the Large Hadron 
Collider on July 4, 2012, found the mysterious particle weigh of 125 
of Gev/c 2 which was appeared boson by Higgs. What are the ways of 
further development of physics and our Universe? In this work, some 
scenarios of this development are considered. 

Keywords: Higgs boson, Universe, Big Bang, universal constants, 
method of knowledge, classical and modem physics, mass, time and 
length of Planks, Buddhism, linguistics, Maxwell, Bartini, Einstein. 
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OTKPBIT E030H XHITCA! 

HTO ^AJIBIUE? 

Xjioiikob IO.H., fl-p (J)H3.-MaT. HayK, npotj). 

3en M.M., oh/c c[)H3.-MaT. HayK, ^OKTOpanr 
AraeBa H., MarncTpaHT 
XjiomcoB A.IO., HH)KeHep-nporpaMMHCT 
MOCKOBCKHH (j)H3HKO-TeXHHHeCKHH HHCTHTyT, POCCHJI 


XnrrcoH (Higgs boson), CBoeo6pa3Hi>m KaTajirnaTop odpa30BaHini 
Maccbi BcejieHHon nocjie Eojibinoro B3pbiBa, 6 biji npea,CKa3aH aHrann- 
ckhm (J)H 3 hkom HmepOM XnrrcoM TeopeTHuecKH b 1964 ro/jy. 3 kc- 
nepHMeHTbi Ha Eojibiuom A/jpohhom Kojuian^epe 4 mojia 2012 rojta 
odHapy^cHjiH TaHHCTBeHHyio uacTHity c Maccon 125 TaB/c 2 , KOTOpaa h 
OKa3ajiacb 6 o 30 hom Xnrrca. KaxoBbi nyra aajibHehinero paiBnraa ^h- 
3 hkh, ^a h Been BcejieHHoii? B pa6oTe paccMaTpHBaiOTca HeKOTOpbie 
ClteHapHH 3TOrO pa3BHTHa. 

KjuoHeBbie cjioea: 6030H Xnrrca, BcejieHHaa, Eojibinon B3pbiB, 
yHHBepcajibHbie KOHCTaHTbi, MCTO^bi no3HaHHa, KjiaccHuecKaa h co- 
BpcMCHHaa (j)H3HKa, Macca, BpeMa h jpiHHa njiamca, dy/uiH3M, Max- 
CBeJIJI, EapTHHH, 3HHinTeHH. 

YnacTHHKH KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHannTHKe, 
OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HayuHofi aHannTHKe 


Ziusggl http://dx.doi.Org/10.18007/gisap:pmc.v0i5.1038 
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Ot TGMHblX 3T10X .. 

noc» ^WPiWMPCiavr) i^rcnOAHceororeAMitt^ (OKOAO dUUnjC/tTncCAtf Eutwuro HD BcEfteH- 

HLfl rcvea V TEWOra f kjRQEWNKKflfl OTWVIH naLA£AOMTeAhrta M3 <HAYtfTVflliAa fWlTHfim iVtfHJLMMCn Of 

fiOAW.uOro 03DWM 


I MAH AST 


10O MAH ACT 


C 12 AO ]4 MA[ 1 A APT I 



. ^0 BQHPOJKAEHMPI 

C nofiartsiHHeH nttcewx jwrda m rupoTur^AdurMH [bq3mqwho. 100 hah abt notAe 

Goamuoto awbiBflj ManwHaeTtP ntKAeAOBaT#Ab*4Qcrb coDwtmM. KOTdflM# npeoOpairtAM Bc&\eHnyn. 


Phc. 1. O^hh H3 cueHapweB pacunipcHiia Bcejiemioii 
ot Eojibuioro B3pbiea Harnnx j\nen. 


B 1964 r IIeH3Hac h Yhjicoh OTKptuiu 
coBepmeHHO Heo^H^aHHBiu (j)aKT 
- BcejieHHaa dyKBajiBHO npommHa mh- 
KpOBOJiHOBtiM H3JiyHemieM. Tenepb mbi 
H a3BmaeM ero pcjihktobbim 3JieKTpOMar- 
HHTHBIM H3JiyueHHeM H Ba5KHBIM, XOT5I H 
KOCBeHHBiM, no£TBep)K£eHHeM TeOpHH 
EojiBmoro B3pBiBa - jiynineii Ha eero^- 
HamHHH JXQRb TeOpHH O npOHCXO)K£eHHH 
BcejieHHoii. 3a to, hto ohh noBepHjiH 
nOJiyueHHBIM /faHHBIM, HeCMOTpfl Ha hx 
nojiHyio Heo^cH^aHHOCTB, IIeH3Hac h 
Yhjicoh nojiyunjin HodejieBCKyio npe- 
mhk) no 4)H3HKe 3a 1978 ro#. 

HacTHifa xhttcoh (Higgs boson), 
CBoeo6pa3HBiH KaTajiH3aT0p odpa30Ba- 
hhh MarepHH Hameii Bcejiemioii, 6 biji 
npeACKa3aH aHrjiHHCKHM (J)H3 hkom nn- 
TepOM Xhttcom T 05Ke b 1964 rojxy. H 
tojibko 4 hiojhi 2012 b 3KcnepHMeHTe Ha 
EojiBmoM A^pohhom Kojuian^epe dbuia 
o6Hapy)KeHa TaHHCTBeHHaa nacTHija c 
Maccon 125 T3 B/c 2 , KOTOpyio nepe3 ro# 
npH3Hajm 6 o 30 hom Xnrrca, hto hbhjiocb 

^OnOJIHHTeJIBHBIM KOCBCHHBIM £OKa3a- 
TejiBCTBOM cymecTBOBaHHn EojiBmoro 
B3pBIBa H, 3a HTO XfflTC nOJiyHHJI Ho- 
dejieBCKyio npeMHio no (j)H3HKe 3a 2013 
tor. TaKHM o6pa30M, djiaro^apa 3 kc- 
nepHMeHTaM Ha ajrpoHHOM KOJiJiaiijtepe 
COBpeMCHHaa (j)H3HKa npH6jIH3HTeJIBHO 
ycTaHOBHjia onepTaHna Hameii BcejieH- 
Hoii. OTKpBiTne 6o30Ha Xnrrca, ero eme 
Ha3BmaiOT «nacTHifa Eora», o6o3HaHHjio 
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HyjieByio TOHKy OTcneTa Hameii BcejieH- 
Hoii. Ho odocTpHjio ifejiBiii p $yH^a- 
MeHTaJIBHBIX BOnpOCOB. B HaCTHOCTH, 
OCTaiOTCH OTKpBITBIMH «H3BeHHBie» BO- 

npocBi $h 3 hkh: o 6 OTn (06man Te- 
OpHa nojin), O DiaBHOH HeH3Be CTHOH 
MHpOBoii KOHCTanre, KOTOpan bo 3 mo)kho 

no3BOJiHT b dy^ymeM 3aMKHyTB OTn h 
o KOHenHoii TOHKe cymecTBOBaHHn Bce- 
jieHHoii. JIslukq HyjieBaa TOHKa OTcneTa 
BcejieHHoii h pcjihktobbim H 3JiyneHH- 
eM, h 6 o 30 hom Xnrrca ^OKa3BiBaeTca 

BCe-TaKH TOJIBKO KOCBCHHO. fl,JHI MO^e- 


jinpOBaHH^ EojiBmoro B3pBiBa OHeprHH 
a^pOHHoro Kojuian^epa b 10 3 TsB Bce- 

TaKH He^OCTaTOHHO - VHeodxO^HMO, no 

KpaiiHeii Mepe, Ha 16 nopn^KOB dojiBme. 

CorjiacHO TeopHH EojiBmoro B3pBi- 
Ba, 3BOJHOU,H^ BcejieHHoii 3aBHCHT OT 
3KcnepHMeHTajiBHO H3MepHMoro napa- 
MeTpa - epe^Heii hjiothocth BemecTBa b 
eoBpeMeHHoii BcejieHHoii. CymecTByioT 
^Ba eifeHapmi 3 bojhoi;hh. Ecjih njiOT- 
HOCTB He npeBOCXO^HT HeKOTOpOrO (H3- 
BeCTHOrO H3 TeopHH) KpHTHHeCKOrO 3Ha- 
neHHa, Bcejiemiaii dy^eT paemupHTBca 
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BenHO, ecnH 5 Ke njioTHOCTt 6 ojibine 
KpHTHnecKOH, to npoijecc pacniHpeHH^ 
Kor^a-HHGy^b ocTaHOBHTCn h HaHHeTcn 
o6paTHa^ (f>a3a OKaTHu, B03Bpamaiomafl 
BcejieHHyio k nexoAHOMy CHHryjiapHO- 
My coctouhhio. CoBpeMeHHBie 3 Kcne- 
pHMeHTaJIBHBie AaHHBie OTHO CHTCJIBHO 
BejiHHHHBi cpe^HeH iijiothocth eme He- 

AOCTaTOHHO Hafle 5 KHBI, HT 06 bI C^eJiaTB 
0 AH 03 HaHHBIH BBl 6 op MOKAy AByMH Ba- 
pnaHTaMH 6 y^ymero BcejieHHOH. Ha 
pHC. 1 . npe^CTaBneH oahh H 3 HaHMeHee 
pa3^pa5KaiomHx $h3hkob eijeHapHeB 
pacniHpeHHa BcejieHHOH ot BojiBinoro 
B 3 pBiBa ao HaniHx AHeii. HraK, mbi 3 kh- 
BeM npHMepHO Ha 10 18 eexyHAe eyme- 
CTBOBaHH^ BcejieHHOH ot MOMeHTa ee 
o 6 pa 30 BaHHii! Hto 6 y#eT AajiBine, mbi He 
3 HaeM H, HayHHO 060 CH 0 BaHH 0 npOTHO- 
3 HpOBaTB pa 3 BHTHe CHTyaiI,HH B 03 M 05 K- 
hocth jiHHieHBi. B TaKHx ejiynanx, KaK 
npaBHjio, HflyT AByMii nyriiMH. nBiTaiOT- 
c a xoth 6 bi rpy 6 o, HanpHMep, jihhchho 
cocTaBHTB nporH 03 , jih 6 o nojiaraiOTCn 
Ha aBTOpHTeTBI, KOTOpBie 3 TH CHTyaiJHH 
HaBepHuxa ocMBicjiHBajin, HanpHMep, 
peJIHTH 03 HBIX (j)HJIOCO(j)OB [ 1 ]. HaHHCM 
CO BTOpOTO. 

B 1951 roAy nana Phmckhh Hhh 
XII o 6 bhbhji, hto Teopna Bojibhioto 
B 3 pBIBa He npOTHBOpeHHT KaTOJIHHeCKHM 
npe^CTaBjieHHaM o co 3 #aHHH MHpa. H 3 - 
BecTHO, hto b npaBocjiaBHH TaK 5 Ke cy- 
me CTByeT nOJIO}KHTeJIBHOe OTHOHieHHe 
k 3 toh TeopHH. KoHcepBaTHBHBie npo- 
TeCTaHTCKHe XpHCTHaHCKHe KOH(})eCCHH 
TaK 5 Ke npHBeTCTBOBaJIH Teoprno Bojib- 
hioto B 3 pBma, Rax noAAep^KHBaiomyio 
HCTOpHnecKyio HHTepnpeTaijHio yneHHii 
o TBopeHHH. HexoTopBie MycyjiBMaHe 
CTajiH yKa 3 BiBaTB Ha to, hto b KopaHe 
ecTB ynoMHHaHHa Bojibhioto B 3 pBiBa. 
CoraacHO HH^yncTCKOMy yneHHio, y 
MHpa HeT Hanajia h KOHija, oh pa 3 BHBa- 
eTcn h,hkjihhho. B 6 yAAH 3 Me, HanpHMep, 
TaK 5 Ke Bee npOHCXOAHT IJHKJIHHHO H 
Hanajio h kohch, BcejieHHOH 3 ^ecB koh- 
KpeTHO CB^ 3 BiBaeTca e ^BixaHneM Bpax- 
mbi. nonpo 6 yeM Hcejie^OBaTB 06 a nyra. 

Bcjie^ 3 a peJIHTH 03 HBIMH (Jjhjioco- 
(J)aMH npe,anoji 05 KHM, hto npoijeccBi bo 
B cejieHHOH h eaMa BeejieHHaa hmciot ah- 
KjiHHecKHH xapaKTep h hmciot Hanajio h 
KOH eu,. B 3 tom KOHTeKCTe HanajiBHyio toh- 
Ky - BOJIBHIOH B 3 pBIB - MBI yCTaHOBHJIH. 

Cjie^ya paccy 5 K^eHH«M Maxea 
njiaHKa [ 2 ], o 6 paTHMca k (jjymaaMeH- 
TaJIBHBIM nOHUTHUM HaUieTO MHpa - MH- 



Phc. 2 . CTpoeHHe KjiaccHHecKoii 

(|) 113 llK 11 


pOBBIM KOHCTaHTaM. 3 t 0 HCKHe TaHH- 
CTBeHHBie KOHCTaHTBI, He CJiejiyKHHHe 
He H 3 KaKOH TeopHH, a nojiyneHHBie, 
HCKJIIOHHTeJIBHO, OKCnepHMeHTaJIBHO. 
npHHeM TOJIBKO C TOH TOHHOCTBK), Ka- 
xyio AaiOT HcnBiTaTejiBHBie npnGopBi. 
3 to aobojibho 6 ojiBHian CHCTeMa koh- 
CTaHT, npoaBjiaiOHiaaca b pa 3 JiHHHBix 
o 6 jiacTnx HayKH. Ho jiynme Bcero ohh 
H 3 yneHBi b $H 3 HKe. npHHeM HexoTopBie 
H 3 hhx jieacar b ochobc ijejiBix HaynHBix 

AHCipfflJIHH. 

Tax b ocHOBaHHH Been KjiaecHne- 
CKOH MexaHHKH JIC 5 KHT TpaBHTai^HOHHaH 

KOHCTaHTa HbioTOHa, hm hkq h onpeAe- 
jieHHaa OKcnepHMeHTajiBHO 

G ~ 6 . 67*1 O ' 11 m 2 /(kt*c 2 ) [L°T °] - 

rpaBHTaiaHOHHaa nocTO^HHaa. 

B OCHOBaHHH TepMO^HHaMHKH KejiB- 
BHHa-ToMneoHa, THApoAHHaMHKH 3iijie- 
pa, MOJiexyjHIpHO-KHHeTHHeCKOH TeopHH 
BojiBi^MaHa jie)KHT oGparaan nnejiy Abo- 
ra^po, no CTOUHHan EojiBAMaHa 


k w 1 .4 * 10 -23 


djtc 


B OCHOBaHHH 3JieKTpOMaTHHTHOH 
TeopHH jioxaT KOHCTaHTBI MaKCBejuia 
s o ~ 8. 85 *1 O' 12 0 /m [L° T °]- 3jieKmpu- 
necKan nocmoHnnan u ee npou36odHan 

p o = c 2 /b o ~ 1.26*10- 6 r/ M [L 2 T 2 ]- 

MaeHumnaM nocmoHHHan 

B OCHOBaHHH TeopHH OTHOCHTCJIB- 
HOCTH 3ilHHITeHHa J1QHKWT KOHCTaHTa 

c ~ 2.99*1 0 8 m/c[V T 1 ] - cKopocmb 
ceema 

B OCHOBaHHH KBaHTOBOH MexaHHKH, 
OTBeTCTBeHHOH 3a BOJIHOBBie CBOHCTBa 
Bemeii jiqukwt 

h ~ 1.05*1 O' 34 J\hk*c [L 5 T - 3 ] - no- 
CTO^HHaa njiaHKa 

3^ecb b KBaApaTHBix CKoOxax yxa3a- 
Ha pa3MepHOCTB KOHCTaHT B npOCTpaH- 
CTBeHHOM - [L] H BpeMCHHOM - [T] MaC- 



Phc. 3 . CTpoeHHe coBpeMeHHoii 

(|) 113 11 K II 

HiTa6ax. 06 3tom mbi noroBOpHM HH^ce. 

MnpOBBie KOHCTaHTBI HMeiOT Ha- 
ctojibko ^yHAaMeHTajiBHoe 3HaneHHe, 
hto HexoTopBie HcejieAOBarejiH <J)H3HKy 
npeACTaBjiaiOT Ha oeax 3 thx nocToaH- 
hbix. HanpHMep, KjiaecHHecKyio cjiH3HKy 
Harji^AHO npeACTaBHTB Ha oeax koh- 
CTaHT, KajK^aa H3 kotopbix OTBenaeT 3a 
cooTBeTCTByiomHH pa3Aeji $h3hkh: b 
H anajie KoopAHHaT - MexaHHKa Hbioto- 
Ha; no och G - KjiaccHHecKan rpaBHTa- 
AHii, TaK5Ke pa3pa6oTaHHaa Hbiotohom; 
no OCH £ 0 JU 0 - 3JieKTpOAHHaMHKa Max- 
CBejuia, k - TepMOAHHaMHKa ToMneoHa, 
THApOAHHaMHKa 3iijiepa h MOJiexyjiap- 
Han $H3HKa EojiBijMaHa. 

H COBpeMeHHBie $H3HHeCKHe Teo- 
pHH mo5kho Harji^AHO npeACTaBHTB Ha 
OCHX MHpOBBIX KOHCTaHT PHC 3. Ho OCH 
x otjio)khm KOHCTaHTy njiaHKa - h, KOTO- 
pan noKa3BiBaeT, HacKOJiBKO b HcejieAy- 
eMoii o6jiacTH eymecTBeHHBi bojihobbic 
CBOHCTBa MaTepHH. no OCH y 0TJI05KHM 
rpaBHTau,HOHHyio nocTOUHHyio - G, no- 
Ka3BiBaioiAyio CTeneHB Ba^cHOCTH rpaBH- 
Tai3,HOHHOTO B3aHMOAeHCTBHH - Kjiacen- 

necKan AcTpo$H3HKa - Cl. Astr. Ph. no 

OCH Z 0TJI05KHM KOHCTaHTy, o6paTHO npO- 
nopAHOHajiBHyio cxopocTH CBeTa 1/c. 
3Ta ocb 6yAeT xapaKTep H30BaTB cyme- 
CTBeHHOCTB peJIUTHBHCTCKHX S^^eKTOB. 

B Hanajie KOOpAHHaT Taxon chctcmbi 
paenojiaraeTca TaM, TAe eii h noji05KeHO 
6 bitb - KjiaecHHecKan $H3HKa Hbiotoha 
- Cl. Ph. 3to MHp, OKpy}KaioiAHx Hae b 
o6BIAeHHOH »CH3HH npeAMCTOB, H B 3TOH 
o6jiacTH He bb^chbi He rpaBHTau,HOHHBie, 
3a HCKjnoHeHHeM ycKopeHHa cbo6oaho- 
ro naAeHH^, He bojihobbic, He pejurra- 
BHCTCKHe 34)$GKTBI. 

KjiaecHHecKaa $ H3HKa B nacToamee 
BpeMn nojiHO ctbk) 3aBepmeHa, HaxoAHT- 
C5i b npexpacHOM cootbctctbhh c 3Kcne- 
pHMeHTOM H OnHCBIBaeT HIHpOKHH KpyT 

19 


GISAP 

PHYSICS, MATHEMATICS AND CHEMISTRY 



A ci\viem MOTH nepeBepiiyji 
npeacTaejieHHe o MacurraSax b Harneii 
BcejieHHoii - ot Tex, me iCBamyei CH 
BpeMH, io Tex, icor ia ropbi iuiemy rcH, 
CJ10BH0 MOpCKHe BOJIHbl H BC. I MM aiiblC 
rajiaKTHKH iuibrayT KaK cepeOpiicibie 
oojiak'a. 

flBJICHHH, BKJIIOMaiOmHH MexaHHKy, 3 a- 
BepmeHHyio eme caMHM Hbiotohom, Tep- 
MOAHHaMHKy H MOJieKyjIflpHyiO (J)H 3 HKy, 
TH^pOAHHaMHKy, 3 JieKTpO£HHaMHKy MaK- 
CBejuia. KnaccHMecKaa rpaBHTaijmi, tcwk e 
OTKptiTaa h c^opMyjiHpOBaHHaa Hbioto- 
hom, TaioKe ^BjiaeTca 3 aBepmeHHon Te- 
opHeii h H^eajiBHO onHCBreaeT cipoeHHe 
CoJIHeHHOH CHCTeMBI H npaKTHMecKyio 
KOCMOHaBTHKy - £BH)KeHHe HCKyCCTBeH- 
HBIX CnyTHHKOB 3 eMJIH H ApyTHX KOCMH- 
necKHx jieTaTejiBHBrx annapaTOB. 

KBaHTOBaa MexaHHKa npexpacHO 
OnHCBIBaeT BOJIHOBBie CBOHCTBa MaTe- 
pHH, ecjiH He yHHTBiBaTB cy6cBeT0BBie 
CKOpOCTH £BH5KeHH5I TCJI H MOHIHOe Tpa- 
BHTau,HOHHoe none. B CTa^HH pa3pa6oT- 
KH HaXO^OTCH peJIOTHBHCTCKaa KBaHTO- 
Ban MexaHHKa, rpaBHTaijHOHHan Teopmi 
OTHOCHTeJIBHOCTH, KBaHTOBafl aCTpO- 
(J)H3HKa. H COBepHieHHO 6eJIBIM nflTHOM 
rbjirqtcr Teopnn, oOBe/jHmnoman bcio 
coBpeMeHHyio (J)H3HKy, Ta caMan OTTI 
- 06man Teopmi norm, o KOTOpOH ro- 
BOpHjiocB BHanajie. K cjiOBy, b cnncKe 
Millenium Prize Problem $ 1 mjih. 3a 
pemeHHe, OTn (jmrypnpyeT xax «npo- 
6jieMa ^Hra-MHjuica. Bbibo/j ypaBHe- 
hhh 06men TeopHH nojra». Bo3mo)kho, 
ypaBHemni 06men TeopHH noun no cue 
toto, Kax 6y^eT OTKpBiTa HOBan MHpoBan 
KOHCTaHTa. 
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njiaHK paccMaTpHBaji HeKOTOpBie H3 
mhpobbix KOHCTaHT (G, c, h) , ynacTByio- 
HJHX B 3aKOHaX COXpaHeHH^ 3HepTHH H 
npHHi^Hne Heonpe^eneHHOCTH - ochob- 
HBIX 3aKOHaX COBpeMeHHOH $H3HKH 

m • c 2 =h-v = G^z--l 

l 2 

l -m-c = h 

nOJIB3y«CB 3THMH COOTHOHICHHilMH, 
njiaHK onpe^ejinji Maccy, KOTOpan Bno- 
ene^CTBHH nojiyuHjia hma cobcTBeHHoe 

\h-c 

m pl = 2,2* 10- 8 K3 [Vt 2 ]- 

Macca IIjiaHKa, 


a TaK)Ke #jiHHy / . h BpeMn t . 

J min r min 

nnaHKa 

/ . = h/( m * c)~ 1,6*1 O' 35 m 
[L'fJ-djiuHci IIjiaHKa 
t . = I . /c~ 5,4*1 0~ 44 c 

min min 

[V’t' ]-epeMR IIjiaHKa 
no nOBO^y CMBICJia 3THX KOHCTaHT 
#o chx nop He yraxaiOT HaynHBie ahc- 
KyccHH. Ecjih no noBO^y ajihhbi njiaH- 
Ka h BpeMeHH nnaHKa cnopBi noyraxim 
(^OrOBOpHJIHCB, HTO 3TO MHHHMaJIBHBie 
npOCTpaHCTBeHHBIH 10 33 CM H BpeMeH- 
HOH HHTepBaJIBI 10 44 c), TO no nOBO^y 
MaccBi nnaHKa 1 0 “ 8 kz , cnopBi BeflyTcn 
#o chx nop. 10 8 K3 - 3to BnojiHe ocn3a- 
eMan nacTHi^a! Y Hac Tonce ecTB Ha 3 tot 
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cneT cboh coo6pa)KeHH5i, ho 3to He TeMa 
HacTonmeH CTaTBH. 

Tenepb bchomhhm o pa3MepHOCTnx 

BeJIHHHH, CTO^H^HX B KBa^paTHBIX CK06- 
xax. Pa3MepHOCTH [L, T] ^jui BBinojiHe- 
HHH Tex OIjeHOK, O KOTOpBIX TOBOpHJIOCB 
BHanajie, ohchb y^o6hbi. BnepBBie hx 
BB eji b 1873 ro^y MaxcBejui [3]. «Oh3h- 
ne cican BejiHHHHa nBjineTcn ymraepcajiB- 
hoh Tor^a h tojibko Tor^a, KoiTja acHa ee 
CBH3B C npOCTpaHCTBOM H BpeMeHeM». 
KaTeropHH npocTpaHCTBa-BpeMeHH CTa- 
HOBflTCH HaCTOJIBKO OCHOBOnOJiaraiOH^H- 
mh, hto hx H3MeHeHHe BjieneT 3a co6oh 
H 3MeHeHHe o6mero no^xo^a k onnca- 

HHK) aBJieHHH npHpO^BI. O^HO H3 HHX - 
oco3HaHHe toto, hto Macca ecTB o^Ha H3 
(J)OpM 3HepTHH, BBIpa5KeHHOe BeJIHKHM 
ypaBHeHHeM E = me 2 . 

BTOpOe - 3TO TO, HTO TeOpHU OTHO- 
CHTejiBHOCTH ^ejiaeT npocTpaHCTBeHHO- 
BpeMeHHOH JI3BIK OnHCaHH^ (J)H3HHeCKHX 
npoijeccoB a6cojnoTHBiM h o6ochobbi- 
BaeT (JiopMajiBHBiH npneM MaxcBejuia 
- BBIpa)KeHHH Bcex (j)H3HHeCKHX BeJIH- 
HHH b pa3MepHOCTnx npocTpaHCTBa - L 
H BpeMeHH - T. 3THMH KOOp^HHaTaMH 
nojiB30BajiHCB IlyaHKape, Bop, 3 hh- 
IHTeHH, BepHa^CKHH. H3B6CTHBIH COBeT- 
CKHH (j)H3HK H aBHaKOHCTpyKTOp Po6epT 
BapTHHH npHBeji pa3MepHOCTH LhTb 
CHCT eMy. [4]. KcTara, Macca b 3thx ko- 
op^HHaTax HMeeT pa3MepHO ctb [L 3 T -2 ]. 
no aHajiorHH c paccy5K£eHHHMH njiaHKa 

MaKCHMajiBHBie npocTpaHCTBeHHBie h 
B peMeHHBie HHTepBajiBi, cocTaBjieHHBie 


H3 MHpOBBIX KOHCTaHT / = 10 44 a H ^ 

r max max 

= 1 0 35 , hto, KCTara, cooTBeTCTByeT yc- 
JIOBHK) CHMMeTpHH. 
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E daim that radrum could be used for tumor 
treatment! However. in interaction with a 

my dear, radium can disintegrate and cause a nuclear 
chain reaction I" 
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OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HayuHofi aHannTHKe 
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n pH H3yneHHH MaTepnajiBHoro MHpa 
npHHaTO MbicneHHO hjih peanbHO 
Bti^ejiaTB HccneAyeMbiH o6r>eKT h Ha- 
3BiBaTi> CHCTeMoii, a Bee ocTajitHoe pae- 
CMaTpHBaTB Kax OKpy5Kaiomyio cpe^y 

HJIH BHeiHHHH MHp. CHCTCMa - 3T0 HaCTB 
BcejieHHOH, KOTOpyio mbi BBi/jejiaeM fljia 
HCCJieAOBaHHa. CncTeMa - coBOKyn- 
HOCTB 3JieMeHTOB CO CB5I35IMH MOK^y 
HHMH, nOAHHHaiOmHMCa COOTBeTCTBy- 

iohihm 3aKOHaM KOMno3HifHH. CncTeMa 
B3aHMO^eilCTByeT C BHeiHHHM MHpOM 

Kax e^HHoe ijejioe. Ka5K/jBiH 3jieMeHT 
CHCTeMBi BHyTpH eeda CHHTaeTca He^e- 

JIHMBIM. GjieMeHTHBIH COCTaB M05KCT CO- 
^ep)KaTB o^HOTHnHBie (roMoreHHBie ch- 
CTeMBi) h pa3HOTHnHBie (reTeporeHHBie 
CHCTeMBi) 3jieMeHTBi. 3jieMeHTBi MoryT 
6 bitb BemecTBeHHBie, 3HepreTHnecKHe 

H HH(J) OpMaif HOHHBie . CHCTeMa M05KCT 
6bitb H30JiHp0BaHa ot BHeniHero MHpa 
HJIH B3aHMO^eHCTBOBaTB C HCH [1.2]. 

TepMO^HHaMHHecKaH CHCTeMa 
— BBi^ejiaeMaa (peajiBHO hjih mbicjich- 
ho) jtJia H3yneHHa - MaKpocKonnuecKaa 
4)H3HHecKaa CHCTeMa, cocToamaa H3 

dojiBinoro nncjia naeraif h He Tpedyio- 
maa ^Jia CBoero onneaHHa npHBjieneHHa 
MHKpOCKOnHHeCKHX XapaKTepHCTHK OT- 
^ejiBHBix nacTHif. IIo xapaKTepy B3an- 
Mo^eiicTBHio e OKpy}KaiomeH cpe^on 
pa3JiHnaiOT CHCTeMBi: 

• OTKpBITBie; 

• 3aKpBiTBie; 

• H30JIHp0BaHHBie; 

• ajtnadaTHHecKH H30JiHp0BaHHBie. 
OTKpBITBie CHCTeMBi MOTyT 06 mCHH- 
BaTBca e OKpy}KaiomeH epe^oii 3Heprn- 
eii, BemecTBOM h, hto He MeHee Bamio, 
HH(J)OpMaifHeH. 

3aKpBiTaa CHCTeMa — TepMO^H- 
HaMHnecKaa CHCTeMa, KOTOpaa moukqt 
odMeHHBaTBca e ORpy^aiomeii cpe^on 
TenjiOM h 3HeprneH, ho He BemecTBOM. 
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H30JiHp0BaHHaa CHCTeMa (3aMKHyTaa 
cncTeMa) — TepMojtHHaMHnecKaa CHCTe- 
Ma, KOTOpaa He odMeHHBaeTca e OKpyjxa- 
lomeii epe^oii hh BemecTBOM, hh 3 Hep- 
rneH. B TepMO^HHaMHKe nocTyjiHpyeTca, 
hto H 30 JiHp 0 BaHHaa CHCTeMa nocTeneHHO 
npHXOJTHT B COCTOaHHe TepMOJTHHaMHHe- 
ckoto paBHOBeena, H 3 KOTOporo caMonpo- 
H 3 BOJIBHO BBIHTH He M 05 KCT. 

A^nadaTHHecKH H30Jinp0BaHHaa ch- 
CTeMa — TepMOAHHaMHuecKaa CHCTeMa, 
KOTOpaa He odMeHHBaeTcn e OKpy5Kaio- 
meii epe^oii 3HeprneH b tjiopMe Temio- 
tbi. H3MeHeHne BHyrpeHHeH 3HeprHH 
TaKOH CHCTeMBi paBHO npOH3BOAHMOH 
Ha^ Hen padoTe. Bchkhh npoijecc b a^H- 
adaTHnecKH H30JiHp0BaHH0ii CHCTeMe 
Ha3BiBaeTca a^HadaTHnecKHM npoifee- 

COM. 

,H,JHI OnHCaHH^ TepMO^HHaMHHeCKOH 
CHCTeMBi HCnOJIB3yiOTCa MaKpOCKOnH- 
necKHe napaMeTpBi, xapaKTepH3yiomHe 
CBoiiCTBa eaMoii CHCTeMBi: TeMnepaTypy, 
^aBjieHHe, Maeey h xhmhhcckhh eocTaB 
KOMnOHeHTOB, MarHHTHyiO HH^yKIfHK), 
3JieKTpHnecKyio nojiapH3aifHio h #p. 

TepMO^HHaMHnecKHe chctcmbi H3yna- 
eT TepMOjtHHaMHKa (rpen. Osppr| — «Ten- 
jio», dbvapit; — «CHjia») — pa3^eji (J)h- 

3HKH H $H3HHeCKOH XHMHH, H3yHaiOIHHH 
cooTHomeHHa h npeBpameHHa TenjiOTBi h 
J tpyTHX (j)OpM 3HepTHH. TaKHM odpa30M, B 
TepMO^HHaMHKe H3ynaiOTca ())H3HHecKHe 
CHCTeMBi, cocToamne H3 dojiBmoro nncjia 
nacTHif h HaxojpimHeca b cocto5ihhh Tep- 
MOAHHaMHnecKoro paBHOBeena HJIH djIH3- 
kom k HeMy. TepMO^HHaMHKa 3aHHMaeTca 
H3yneHHeM MaKpocKonmecKux chctcm, 
npocmpaHcmeeHHbie pa3MepBi KOTOpBix h 
epeMH cyiifecmeoeamiR aocTaTOHHBi jtJifl 
npoBejteHHa HopMajiBHBix nponeecoB H3- 
MepeHHa. 

TepMOAHHaMHKa He paecMaTpHBaeT 
oeodeHHOCTH CTpoeHHa Teji Ha MOJieKy- 


jiapHOM ypOBHe. PaBHOBecHBie coctoh- 
HH 5I TepMO^HHaMHHeCKHX CHCTeM MOTyT 
dbiTB onHcaHBi e noMoniBio HedojiBmoro 
HHCJia MdKpocKonuHecKux napaMeTpOB, 
TaKHx Kax TeMnepaTypa, ^aBjieHHe, odb- 
eM, MaCCa, njIOTHOCTB, KOHIfeHTpaifHH 
KOMnOHeHTOB H T. KOTOpBie MOTyT 
dbiTB H3MepeHBi Maxp o CKonnue CKHMH 
npndopaMH. 

OnneaHHoe TaKHM odpa30M cocto- 
nHHe Ha3BiBaeTca MaKpocmnunecKUM 
COCmOHHUeM , H 3aK0HBI TepMO^HHaMHKH 
n03B0Jiai0T yCTaHOBHTB CB5I3B MQyKJXy 
MaKpocKonHnecKHMH napaMeTpaMH. 
Ecjih napaMeTp HMeeT o^ho h to hk e 3Ha- 
neHHe, He 3aBHC5imee ot pa3Mepa jiiodoii 
BBi^ejieHHoii nacTH paBHOBecHoii CHCTe- 
mbi, to oh Ha3BiBaeTca HeaddumueHbiM 
hjih uHmeHcmHbiM , ecjin 5Ke 3HaneHHe 
napaMeTpa nponopijHOHajiBHO pa3Mepy 
nacTH CHCTeMBi, to oh Ha3BiBaeTca addu- 
mUBHblM HJIH 3KCmeHCU6HblM. fl,aBjieHHe 

h TeMnepaTypa — Hea^AHTHBHBie napa- 
MeTpBi, a odneM h Maeea — afl^HTHBHBie 
napaMeTpBi. 

MaKpocKonHuecKHe napaMeTpBi 
MoryT noApa3AejiaTBca Ha BHyrpeHHne, 
xapaKTepH3yiomHe eocToaHne chctcmbi 
K aK TaKOBoii, h BHemHHe, onHCBmaio- 
mne B3aHM0^eiiCTBHe chctcmbi c OKpy- 
5KaiomeH epe^oii h chjiobbimh noji^MH, 
B03^eHCTByi0mHMH Ha CHCTeMy. 

TaKHM odpa30M, npn onneaHHH Ma- 
KpOCOCTOaHHH CHCTCMBI HCnOJIB3yiOTCa 

(pyHKlfUU COCmOHHUH 3T0 ^yHKIfHH, 

0 ^H 03 HanH 0 onpeAejieHHBie b cocToa- 
HHH TepMO^HHaMHHeCKOTO paBHOBeena 
H He 3 aBHCamHe OT npe^BICTOpHH CH- 
CTeMBi h cnocoda ee nepexo^a b paBHO- 
BecHoe cocToaHne. CocToaHne TepMO- 
^HHaMHHecKoii CHCTeMBi, Kor^a Bee ee 
napaMeTpBi npn Hen 3 MeHHBix BHemHnx 
yejiOBHax He H 3 MemnoTca eo BpeMeHeM, 
Ha 3 BiBaiOT paBHoeecHbiM. 


Ba5KHeHIIIHMH (j)yHKIJHJIMH COCTOH- 
hhh ra3a hbjhhotch uaBjiemie, TeMnepa- 
Typa h o6bcm. 

TeMnepaTypa - BHenimw xapaxTepH- 
CTHKa exopocTefi naerau ra3a. 3a Mepy 
TeMnepaTypBi npHmrro 6paTb epeumoio 
KHHeTHHe CKy K) OHeprmo nocTynaTejib- 
Horo UBH5XeHH5I MOJieKyji. 

fl,aBjieHHe - BHemmra xapaxTepH- 
CTHKa coy^apeHHH co CTeHxaMH, HanpH- 
Mep, eoeyua. Mepa chjibi, xoTopan ueii- 
CTByeT Ha euHHHuy noBepxHOCTH. 

06beM - MecTO, xyua 3axjnoneHBi 
nacTHUBi ra3a. Ta3 3aHHMaeT BecB npe- 
^ocTaBjieHHBiH eMy o6bcm. 

O^HaKO (jjyHXUHH COCTOUHHH He 
HBJIHIOTCH He3aBHCHMBIMH, H UJIH O^HO- 
pO^HOH H30Tp0nH0H CHCTCMBI JIK>6aH 
TepMO^HHaMHHeCKaa (jjyHXUHH M05KeT 
6 bitb 3anncaHa xax (jiyHxumi uByx He3a- 
bhchmbix nepeMeHHBix. Taxne (jjyHxun- 
OHaJIBHBie CBH3H Ha3BIBaiOTC5I ypaBHeHH- 
flMH COCTOUHHU. YpaBHCHHe COCTOUHmi 
HfleajiBHoro ra3a Ha3BiBaeTca ypaBHemi- 
eM KjianenpOHa — MeHuejieeBa h 3ann- 
CBmaeTca xax PV=vRT, rue P — uaBjie- 
Hne, V — o6b£m, T — aGcojiiOTHan TeM- 
nepaTypa, v — hhcjio MOJien ra3a, a R 
— yHHBepcajiBHan ra30Ban nocTOUHHan. 

H3omepMunecKuu ujiu u3omepMHbiu 
npoi4ecc (ot up.-rpeu. loot; «paBHBiH» h 
0sppr| — «Tenno») - npouecc, nponexo- 
UfllUHH B $H3HHeCXOH CHCTeMe npH no- 
ctouhhoh TeMnepaType h nocTOUHHOH 
Macce H^eajiBHoro ra3a. 

T= const , PV = const. 

3to 30koh Eoujih — Mapuomma. 
IlpH nocTOAHHOH TeMnepaType h Macce 
ra3a npoH3BeuoHHe uaBjieHHn ra3a Ha 
ero o6bcm nocTOUHHO. 

OneBH^HO, hto eejiH HH^eXCOM 1 
o603HaHHTB BCJIHHHHBI, OTHOCJHIJHeCfl X 
HanajiBHOMy coctouhhio ra3a, a HHuex- 
com 2 — x xoHenHOMy, to npHBe^eHHyio 
cfiopMyjiy mo5xho 3anncaTB b BHue P J V J 

= P V 

2 r 2 

H3o6apHbiii npouecc (up.-rpen. 

loot; «0£HHaXOBBIH» H papoq «T^5XeCTB») 

— npouecc, npOHCxo^n^HH b CHCTeMe 

npH nOCTO^HHOM ^aBJieHHH H nOCTOUH- 
hoh Macce H^eajiBHoro ra3a. 

P = const, V / T = const. 

V~ T 

3okoh reu-JhoccaKa. IlpH nocTOHH- 
HOM flaBJieHHH o6b£m nOCTOUHHOH Mac- 
cbi ra3a nponopuHOHajieH a6eojiiOTHOH 
TeMnepaType. 

Ecjih H3BecTHO eocTOUHHe ra3a npH 


HeH3MeHHOM ^aBJICHHH H A Byx pa3HBIX 
TeMnepaTypax, 3axoH MO>xeT 6bitb 3ann- 
eaH b ejieuyioiueH (jiopMe: 

V 1 /T 1 = V 2 /T 2 hjih V 1 T 2 = V 2 T 1 . 

H30X0pHHeCKHH HJIH H30X0pHbIH 

npouecc (ot up.-rpen. loot; «paBHBiH» h 
Xcbpoq «MecTO») — npouecc, xoTopBiii 
nponexouHT npH no ctouhhom oGneMe h 
nocToaHHon Macce nueajiBHoro ra3a. 

V = const, P / T = const. 

3aKOH LUapjin. npH nocTOUHHOM 
o6bcmc uaBjieHHe hoctoiihhoh MaccBi 
ra3a nponopunoHajiBHO adeojnoTHoii 
TeMnepaType. 

P 1 /T 1 =P 2 /T 2 hjih p 1 t 2 =p 2 t 1 
P V /T =P V /T 

i v r i 2 y 2 

EapouHHaMHxa (rpen. (3apo<; - «th- 

}xecTB», 5uvapi<; — «cnjia») 3to H3o6pe- 
TeHne UlecTonajiOBa AHarojimi Bacn- 
jiBeBHna [3]. Ecjih b TepMOUHHaMHxe Bee 
nponcxouHT nou ueiicTBHeM TeMnepaTy- 
pBi, to b 6apouHHaMHxe UlecTonajiOBa 
Bee npoueccBi npOTexaiOT nou ueficTBH- 
eM uaBjieHHa, OTCioua y Hero cboh co6- 
CTBeHHBie nceBuoarperaTHBie coctouhhh 
BeiuecTBa h (j)a30BBie nepexouM Tnna 
njiaBjieHHM, xHneHHn, cydjiHMauHH h 
xoHueHcauHH. 

XopounHaMHxa (rpen. x^P 0 ^ ~ « Me_ 
cto», dnvapit; — «cnjia») 3to Moe H30- 
6peTeHHe. 3to npoueccBi, xoTopBie 
npOTexaiOT b nou3eMHBix cncTeMax npH 
H3 OXOpHBIX yCJIOBHUX. TepMHH xop Ha 
apM^HCxoM n3Bixe 03HanaeT: rjiydnHa 
h 3aMXHyToe npocTpaHCTBO b rjiy6HHe- 
uMa. 

B H30xopHBix ycjiOBHax HaxouaTCii, 
HanpHMep, xojuiexTOpBi yrjieBOuopouoB 
h jiOBymxH He^TH h ra3a [4-6]. Kojuiex- 
Top yrjieBOuopouoB- 3to ropHaa nopoua, 
couep5xaiuan nycTOTBi (nopBi, xaBepHBi 
hjih chctcmbi TpeiuHH) h cnoco6Han 
BMeiuaTB h ^HjiBTpoBaTB (jjjiioHUBi, Ha- 
npHMep, He^TB, ra3 h Bouy. CjieuyeT ot- 
MeTHTB, hto xojuiexTopaMH He^TH h ra3a 
nBjimoTCn xax TeppnreHHBie -ajieBpHTBi, 
neenaHHXH, ajieBpojiHTBi h HexoTOpBie 
rjiHHHCTBie nopoubi, Tax h xeMoreHHBie h 
6HoxeMoreHHBie — H3BecTHnxH, Meji h uo- 
jiomhtbi, a Tax)xe CMemaHHBie nopouti. 
TaxHM o6pa30M, xojuiexTopaMH cjiy^xaT 
njiaCTBI H BBIXJIHHHBaiOIUHeCH 3aJie5XH 
neexoB, neenaHHxoB, h3bccth^xob h u o- 
jiomhtob. Rim eoxpaHeHH^ He^TH h ra3a 
b xojuiexTOpe noejieuHHH uojnxeH 6bitb 
CBepXy H CHH3y H30JIHp0BaH HenpOHH- 
uaeMBiMH nopouaMH, o6bihho rjiHHaMH. 
JloBymxa He(J)TH h ra3a - nacTB xojuiex- 
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Topa, yejiOBHn 3ajieraHHn xoTOporo h 
B3aHMOOTHOHieHH« C 3XpaHHpyiOIUHMH 
nopouaMH o6eenenHBaiOT bo3mo)xhoctb 
HaxonjieHM h unHTejiBHoro coxpaHeHHn 
He^TH hjih ra3a. 3jieMeHTaMH JiOBymxH 
^BjiaiOTca xojuiexTOp HecjiTH h ra3a, no- 
xpBimxa h 3xpaH. XopouHHaMHnecxan 
cncTeMa o6jiauaeT (JipaxTajiBHOCTBio [7] 

H CHHeprHHHO CTBIO [8]. XopOUHHaMH- 
neexan cncTeMa Tax>xe moukqt 6bitb ot- 
XpBITOH, 3aMXHyTOH H H30JIHp0BaHH0H. 
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SORPTION PURIFICATION OF WATERS 
USING THE SLAG ADSORBENT 

E. Khobotova , Doctor of Chemistry, Full Professor 
I. Grayvoronskaya, Postgraduate student 

Kharkiv National Automobile and Highway University, 
Ukraine 

The elemental, oxide, mineralogical and radionuclide composition 
of metallurgical slags is determined. The class of radiation danger of the 
studied industrial wastes is carried out. The principles of metallurgical 
slag fractions sorption activity determination are substantiated 
theoretically and experimentally. Optimum conditions of chemical 
activation of slag, type of functional groups, charge and morphological 
characteristics of sorbent’s surface are defined. The dependences of 
quantitative indicators on the adsorption process parameters which have 
the implication for slag sorbents utilization in production environment 
are determined. The mechanism and kinetic properties are determined 
and adsorption equations are derived. 

Keywords: metallurgical slag, chemical activation, sorbent, 
adsorption 
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COPEIJHOHHAil OHHCTKA BO^ 
mJIAKOBbIM A^COPEEHTOM 

XodoTOBa 3.5. , A-p xhm. HayK, npotjn 
rpauBOpOHCKaa H.B., acnupaHT 
XapBKOBCKHH HaifHOHaJIBHBIH aBT0M06HJIBH0-fl0p05KHBIH 
yHHBepcuTeT, YicpaHHa 

OnpeaeaeH ojieMeHTHBiu, OKCHAHbiu, MHHepajioruuecKHn h 
paauoHyKjiuaHBiH cocTaB MeTajuiyprnuecKHx nuiaicoB. YcTaHOBjieH 
KJiacc paanaunoHHOH onacHOCTH HCCJieayeMBix npOMbinuieHHbix ot- 
xoaob. TeopeTHuecKH u OKcnepHMeHTajitHO odocHOBattbi npHHuunti 
onpeaejieHua copdimoHHon aKTHBHOCTH MeTajuiyprnuecKHx maaKOB. 
OnpeaejieHbi onTHMajibHtie ycjiOBua xhmhhcckoh aKTUBanuH nuiaKa, 
npupoaa (jtyHKUHOHajibHBix rpynn, 3apaa h MOp(J)OJiorHHecKHe oco- 
fieHHOCTH nOBepXHOCTH UaCTHU COp6eHTa. YCTaHOBJieHBI 3aBHCHMO cth 
KOJ iHuecTBeHHbix noKa3aTejieu aacopdium ot napaMeTpoB npouecca, 
KOTOpBie HMeiOT 3HaueHHa ana ucnojibsoBaHna maaKOBbix copdeHTOB 
b npou3BoacTBeHHbix ycjiOBuax. OnpeaejieHbi MexamoM, KHHeraue- 
CKue xapaKTepucTHKH h BbiBeaeHbi ypaBHCHua aacop6uuu. 

KjnoHeBbie cjioea: MeTajuiyprunecKUH mnax, xHMHuecKaa aKTH- 
Bauua, copfieHT, aacop6nna 

YnacTHHKH KOH(J)epeHUHH, HaunoHanbHoro nepBeHCTBa no HayuHon aHajiHTHKe, 

OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


http://dx.doi.org/ 10.1 8007/gisap:pmc. v0i5. 1 040 


y nyumeHue skojiothhcckoh cmy- 
aifuu npoMBimjieHHBix pernoHOB 
B03M05KH0 3a CHCT HCn0JIB30BaHH5I Kpyn- 
HOTOHHa^CHBIX npoMBimjieHHBix OTXO- 
A ob (nO). BHe^peHue majiootxoahbix 
T exHOJiorHH CTHMyjiupyeT peajiH3auHio 
MeponpuaTHH no oxpaHe ORpy^aiomen 
Cpe^Bi: JIHKBH^aifHK) OTBaJIOB no, BBI- 
aBjieHne pecypCHon ijchhocth n nojie3- 
hbix cbohctb no, odocHOBaHue ijejieco- 
o6pa3HOCTH nx y thjih 3 au,HH b onecTBe 
TexHnnecKHx MaTepnanoB n copdeHTOB 
npn OHHCTKe CTOHHBIX BO A- 3 k 0JI0TH- 
necoa 6e3onacHOCTB odecnenHBaeTca 
nyreM npeAOTBpameHHa cdpoca ctoh- 
hbix bo a npn BHe^peHHH chctcm odo- 
pOTHoro BOAonoTpedjieHna npe^npn- 
aTHH, naCTHHHOH JIHKBH^aifHH OTBaJIOB 
MeTajiJiyprnnecKHx mnaxoB ok no npn 
HX HCn0JIB30BaHHH b onecTBe copd- 
ifnoHHoro MaTepnana n nocjieAyiomeH 
yTHJIH3aifHH OTpadOTaHHBIX mjiaKOBBIX 
COpdeHTOB B AOpO)KHOH OTpaCJIH. 

U,ejib paSoTbi - MHHHMH3aifna Ha- 
KonneHua no n ctohhbix bo a nyTeM 
6e3onacHoro HcnojiB30BaHHa MeTaji- 
jiyprnnecKHx nniaKOB ok TexHoreHHO- 
ro CBipBa b TexHOJiornax copdipiOHHOH 
OHHCTKH nHTBeBBIX H npOMBimjieHHBIX 
CTOHHBIX BO^. 

3aAanH HCCJieAoeaHHn: 

- onpeAejieHne sjicmchthoto, mhhc- 
panornnecKoro n paAHOHyKjiHAHoro co- 
CTaBOB nniaKOB n h3mchchhh Moptjiojio- 


rnn nOBepXHOCTH nacTHif b pa3JiHHHBix 
ycjiOBnax; 

- BBMBjieHHe Koppejiaifnn MeacAy 
ycjiOBnaMH aKTHBaifnn mjiaKOB n H3- 
MeHeHneM npnpOABi noBepxHOCTHBix 
(JjyHKifnoHajiBHBix rpynn, yBejinneHneM 
CKOpOCTH aACOpdlfHH H COpdlfHOHHOH 
aKTHBHOCTH nO paAy OpTaHHHCCKHX 
BemecTB, onTHMH3aifHa khcjiothoto 
HHT epBajia OHHmaeMBix boa, hto ode- 
cnenHBaeT noBBimeHHe 3(|)(]ieKTHBHOCTH 
aACOpdipm; 

- H3yneHHe khhcthhc ckhx xapaKTe- 
pncTHK npoifecca aACOpdipiH opraHHne- 

CKHX COeAHHeHHH HIJiaKOBBIMH aACOp- 
deHTaMH h KOJiHnecTBeHHoe onncaHHe 
npoifecca aACOpdipm; 

- HccjieAOBaHne npoijeccoB Aecopd- 
IfHH COpdaTOB H3 HIJiaKOB; 

- pa3pa6oTKa cxeM 3aMKHyToro bo- 
AonoTpedjieHHa npn HcnojiB30BaHHH 
COpdlfHOHHOH OHHCTKH mjiaKOBBIMH aA" 
copdeHTaMH. 

OdbeKT HccjieAOBaHHH - aACOpd- 
AHa mjiaKaMH OOO nody>KCKoro (J)ep- 
pOHHKejieBoro KOMdHHaTa (nOHK), 
nAO HHKonojitCKoro 3aBOAa ({)eppo- 
cnjiaBOB (H30) h OAO «Apcejiop- 
MnTTaji KpHBOH Por» opraHHne ckhx 
3arpa3HHTejieH nHTteBtix h npOMbim- 
jieHHBix ctohhbix boa A^ odecneueHHa 
3KOJiorHuecKOH de3onacHOCTH. B one- 
CTBe copdaTOB HccneAOBaHBi opraHH- 
necKHe KpacHTejin: MeTHjieHOBBin ch- 


HHH (MC), MeTHJIBHOJieT (MB), Kohto 
K pacHBin (KK); apOMaTnuecKHe coeAH- 
Hemra: (J)choji, w-HHTpo$eHOJi, aHHjiHH, 
W-HHTpOaHHJIHH; UAB] aHHOHaKTHBHBIH 

nAB (AnAB) - HaTpHeBaa cojib aoac- 

H,HjicyjiB(|)OKHCJiOTBi C 12 H 25 0S0 3 Na, o- 

THOHaKTHBHBiH nAB (KnAB) BXOAHT b 
cocTaB npenapaTa Polyram. 

IIpeAMeT HccjieAOBaHHH - Koppe- 
jiaifna MOKAy okchahbim, MHHepajio- 
THHeCKHM COCTaBOM (^paKIfHH TCXHO- 
reHHoro CBipBa, bhaom ee aKTHBaifHH 
h KOJiHne ctbchhbimh noo3aTejiaMH 
aACOpdifHH, xapaKTepH3yioiAHe pecypc- 
Hyio ifeHHOCTB MeTajuiyprHuecKHx mjia- 
KOB KaK aACOpdeHTOB. 

3KcnepHMeHTajibHbie mctoabi hc- 
CJieAOBaHHH n03B0JIHJIH AOCTOBepHO 
onpeACJiHTB cocTaB MeTajuiypTHue ckhx 
HIJiaKOB H np0TH03Hp0BaTB HX CBOHCTBa 
b onecTBe copdeHTOB opraHHnecKHx co- 
eAHHeHHH. H3yneHHe cbohctb h moah- 
(Jjhouhh TexHoreHHoro CBipBa TpedyeT 
KOMnjieKCHoro noAxoAa, BKmouaiOHiero 
peHTreH0(f)a30BBiH, neTporpatjjHnecKHH, 
raMMa-cneKTpOMeTpHHecKHH aHajno h 
3JieKTp0HH0-30HA0BBIH MHKpOaHaJIH3. 
MHHepajiorHuecKHH cocTaB TexHoreH- 
hoto CBipBa onpeAejieHO c noMOHiBto 
peHTreHO(J)a30Boro h neTporpacjiHHecKO- 
ro aHajiH3a. 3jicmchthbih cocTaB h Mop- 
(Jjojiorna nOBepXHOCTH nacTHH mjiaKOB 
HCCJieAOBaHBI MeTOAOM 3JieKTp0HH0-30H- 
AOboto MHKpoaHajiH3a Ha coHHpyioHieM 
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m<r ^qi«rng tfp 


Phc. 1. MnKpo^OTorpa^HH noeepxHOCTH nacTHu: a - (|)pakium uuiaKa >20 
mm IM>HK; 6 - rnjiaKa H3<D npoH 3 BOACTBa FeSi; b, r - aomchhoto uuiaKa 
«ApcejiopMHTTaji»: b - OTBajibHoro, cpeAHHH npo 6 a; r - rpaHyjiHpoBaHHoro, 
(|)paKiiHH >10 mm. YBejiHHeHHe 1000 


ajieKTpoHHOM MHKpocKone. raMMa-cneK- 
TpOMeTpHHeCKHM MCTOAOM yCTaHOBJieHBI 
noKa3arejiH pa,a,Haii,HOHHOH aKTHBHO cth 
nijiaKOB. npHpo^a h coctoahhc noBepx- 
hocthbix (j)yHKUHOHajiBHBix rpynn nuia- 
KOBBIX HaCTHU, Onpe^eJIHJIHCB C nOMOmBIO 
HK-CneKTpO(J)OTOMeTpHH. A^COp6l^HOH- 
HBie CBOHCTBa o6pa3izoB onpe^ejieHBi Me- 
TO^aMH: CneKTpO^OTOMeTpHHeCKHM, xpo- 
MaTOipa^HHeCKHM, (JuiyOpHMCTpHHCCKHM 
h o6mero ymepo^a. BBiMBmaHHe co6- 
CTBeHHBIX KOMnOHeHTOB HIJiaKa B paCTBOp 
h npopeccBi ,aecop6uHH nomomeHHBix 
cop6aTOB HCCJie^OBaHBi mctoaom Kannji- 
jiapHoro 3JieKTpo$ope3a. 

MeTO^OM B03AyXOnpOHHI^aeMOCTH 
onpe^ejieHBi yAejiBHBie noBepxHOCTH (S) 
^paKi^HH nijiaKOB < 0,63 mm: nuiaic H30 
S = 880 CM 2 /r; nuiax «ApcejiopMHTTaji» 
S =1625 cm 2 /e YaejiBHaa noBepxHOCTB 
uuiaKa 1IOHK paccuHTaHa no 3 Hane- 
hhk), cooTBeTCTByiomeMy MaxcHMyMy 
H 30 TepMBi aACOpOi^nn: S = 4000 cm 2 /e 
OpaKi^noHHBin cocTaB nuiaxa nOHK OT 
0,315 ^0 3, 0-2, 5 mm. 

B xanecTBe mctoaob HCCJieAOBaHHH 
COp6lI,HOHHBIX CBOHCTB HIJiaKOB no OTHO- 
nieHHio k opraHnnecKHM cocahhchham 
pa3JiHHHBix KjiaccoB BBiOpaHBi cneKTpo- 
(JjOTOMeTpnnecKHH, xpoMarorpa(j)HHe- 
ckhh, (jjjiyopHMeTpnnecKHH, KanHJuwp- 
Horo 3JieKTpo(j)ope3a n onpeAejieHHfl 
C0Aep)KaHH5i o6mero yraepOAa, no3BO- 
jiaiomne onpeAejiHTB KOHii,eHTpaii,nn 
opraHnnecKHx cop6aroB b mnpOKnx hh- 
TepBajiax KOHAeHTpaAnn. 

XHMHHeCKHH COCTaB HIJiaKOB. 
PemreHO(j)a30BBiM aHajin30 M b cocTa- 
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Be Huiao ITOHK o6Hapy)KeH mhhc- 
paji AHoncHA CaMg(Si0 3 ) 2 , cjioncTaa 
CTpyKTypa KOTOporo cnocobcTBy- 
eT K npOflBJieHHIO HM COp6AHOHHBIX 
cbohctb [1]. 06pa3eA, o6pa6oTaHHBiii 
BOAOH Ha npOT5DKeHHH MCCHH,a, Kpo- 
Me AHoncHAa coAep)KHT KBapu,, Map- 
rapHT ^ a 0j88 Na 0jl2 Al 2 (Si 2jl2 Al lj88 O 10 ) 
(OH) 2 , ajn>6HT NaAlSi 3 0 8 , hjijiht 
K(Al 4 Si 2 0 9 (0H) 3 ). B cocTaBe nuia- 
Ka H30 KpoMe AHoncHAa o6Hapy)KeH 
MHHepaji - THTaHHT Ca(Ti 0818 Al Q182 ) 
(O 0818 F 0182 )(SiO 4 ). OCHOBHBIMH MHHC- 
pajiaMH rnjiaKa «ApcejiopMHTTaji» jib- 
JUHOTC5I paHKHHHT Ca 3 Si 2 0 ? , OKepMaHHT 
Ca 2 MgSi 2 0 7 h rejieHHT Ca 2 Al(Al,Si) 2 O y . 

3jieMeHTHBie cocTaBBi rpaHyjio- 
MeTpHnecKHx (jjpaKAHH rnjiaKa nOHK 
npaKTHnecKH hachthhhbi Apyr Apyry 
h cocTaBy rnjiaKa H30 npOH3BOACTBa 
cnjiaBa FeSi. B nocjieAHeM cjiynae Ha- 
6jiiOAaiOTca pa3JiHHH^ no 3aBBimeH- 
HOMy coAep)KaHHio S, Mn h F. IJJjiaKH 
H30 npOH3BOACTBa cnjiaBOB FeMn h 
SiMn HMeiOT cymecTBeHHO Apyroii co- 
CTaB. Ilpeo6jiaAaHHe Kap6nAOB Fe h Mn 
(cnjiaB FeMn) h cyjn>(j)HAa Fe (enjiaB 
SiMn), HajiHHne Fe, Mn, Pb, S, P, Sb h 
Sr, npaKTHnecKoe OTcyTCTBHe ctckjio- 
(j)a3BI npHBOAHT K TOMy, HTO A&HHBie 
HIJiaKH HCB03M05KH0 paccMaTpHBaTB KaK 
nepeneKTHBHBie nuiaKOBBie eop6eHTBi. 

fl,OKa3aHO, hto injiaK nOHK Ha 53 % 

COCTOHT H3 AHOnCHAa B aMOp(|)HOM CO- 
CT05IHHH, HTO noBBiuiaeT COpbAHOHHyiO 
aKTHBHO ctb rnjiaKa 3a eneT noBepxHOCT- 
hoto norjioiAeHH^ eop6aTOB aMopijmoii 
(Jia30H [1]. 


CpaBHeHne 3jieMeHTHoro eocTaBa 
rpaHyjiHpoBaHHoro (^paKAHa >10 mm) 
h OTBajiBHoro AOMeHHoro rnjiaKa «Apce- 
jiopMnTTaji» noKa3BmaeT, hto b otbbjib- 
hbix rnjiaKa MeHBine Ca, ho npncyTCTBy- 
iot Fe h Mn. AHajiH3 okchahoto eocTaBa 
(JipaKAHH > 10 mm rpaHyjiHpoBaHHoro 
rnjiaKa noKa3aji bbicokoc coAep)KaHHe 

aJHOMOCHJIHKaTOB KaJIBAHJI H MaTHHil. 

raMMa-eneKTpoMeTpHHecKHM mcto- 
AOM onpeAejieHBi yAejiBHBie aKTHBHO cth 
paAHOHyKJIHAOB (C.) H 3(J)(J)eKTHBHBie 
yAejiBHBie aKTHBHO cth (C 3(}) ) nuiaKOB, 
KOTOpBie He npeBBimaiOT 370 Bk/kt, hto 
eooTBeTCTByeT I Kjiaeey paAHau,HOHHOH 
onacHOCTH [1]. TaKHM o6pa30M, uuiaKH 
MoryT HcnojiB30BaTBC5i b KanecTBe Tex- 
HnnecKHx MaTepnajiOB : ctpohtcjibhbix 
MaTepnajiOB h eop6eHTOB. 

CTpyKTypa noBepxHOCTH uuiaKO- 
Bbix nacTHu. C noMOiABio pacTpOBOH 
3JieKTpOHHOH MHKpOCKOnHH AOKa3a- 
HO npHCyTCTBHe CTeKJIO$a3BI H peAHX 
nop Ha noBepxHOCTH o6pa3AOB nuiaKOB 
nOHK h nuiaxa H30 npon3BOACTBa 
FeSi (pne. 1). FloBepxHOCTB OTBajiBHoro 
rnjiaKa «ApeejiopMHTTaji» 6ojiee pa3- 
pBixjieHHaa no epaBHeHHio e rpaHyjinpo- 
BaHHBIM (pHC. 1). Pa3Haa BeJIHHHHa KpH- 
CTajuiHTOB h hx Mop(J)OJiorHa onpeAejui- 
iot Hanp5DKeHHe b nuiaKOBOM CTeioie h 
BJIH^IOT Ha COp6AHOHHyiO aKTHBHO CTB 

(JipaKAHH. Ha MHKpo(J)OTorpa(^Hax bha- 

Ha CTpyKTypoo6pa3yioiAHx nopHCTOCTB. 
CorjiaCHO COCTO^HHIO nOBepXHOCTHOTO 
cjioa Bee H3yneHHBie uuiaKH abjhiiotc a 
XOpOHIHMH aACOpbeHTaMH, KOTOpBie 06 - 
JiaAaiOT MHOTOHHCJieHHBIMH MHKpOCKO" 
nHnecKHMH BBiCTynaMH h yrjiybjieHH^- 
MH [1]. 

CopOuHOHHbie CBOHCTBa UIJiaKOB. 

OCHOBHBIMH KpHTepH5IMH 3(J)({)eKTHBHO- 
ro HcnojiB30BaHH^ nuiaKOB b KanecTBe 
COp6eHTOB 3BJIHIOTC3I: OTcyTCTBHe TOK- 
CHHHBIX 3JieMeHTOB, HaJIHHHe aJHOMOCH- 
JIHKaTOB KajiBAHJi h Marana, aMop4)Horo 
COCTOaHH^ BeiAeCTB, nOpHCTOH HJIH CJIO- 
HCTOH CTpyKTypBI HIJiaKOB, OTCyTCTBHe 
BBIMBIBaHH5I KOMnOHeHTOB HIJiaKOB B 
paCTBOp H AeCOp6AHH COp6aTOB, COOT- 
BeTCTBHe HOpMaM paAHaAHOHHOH 6e3- 
onacHOCTH. 

nopHCTOCTB nacTHA rnjiaKa nOHK 
cocTaBjiaeT 46,7 %, bojiBinaa nacTB nop 
3aMKHyTaa, OTKpBITaa nopHCTOCTB co- 

CTaBjiaeT 3 %. no3TOMy aACop6AH5i apo- 
MaTHnecKHx c o e ahhchhh npoTeKaeT He 
b nopax, a Ha otkpbitoh noBepxHO cth 



nijiaica, hto xapaKTepHO Rim noponnco- 
o6pa3HBix a^cop6eHTOB. IIoBBnneHHe 
3(j)(J)eKTHBHOCTH npOIjeCCa COp6ipiH B03- 
M05KH0 npH pa3pBIXJieHHH H yBeJIHHCHHH 
njioma^n noBepxHOCTH cop6eHTOB. IIo- 
/joOhbih 3({)(f)eKT ^ocTHraeTca H3MejiB- 
neHHeM nijiaxoB n xhmhhcckoh axTHBa- 
ijnen noBepxHOCTH nacTnij pacTBOpaMH 
KHCJIOT HJIH meJIOHeH. 

BejiHHHHy a^copOipin nniaxoB ( a ) 
onpe^eji^JiH no (jiopMyjie: 


a = 


(C, -c 2 )-v 


, Mr / r, 


m 

me C l H C 2 - COOTBeTCTBeHHO KOH- 
n,eHTpan,nn cop6aTa ;jo n no cue cop6- 
n,nn, Mr/^M 3 ; 

V- o6bcm pacTBOpa, ^m 3 ; 

m - Macca cop6eHTa, r. 

IIoKa3aHO, hto Han6ojiee 3(})(j)eK- 
THBHaa KHCJiOTHa^ axTHBaijHfl nuiaxa 
IKDHK npn o6pa6oTKe nuiaxa b 0,5 M 
pacTBOpe cyjiB(j)aTHOH khcjiotbi npn 
TeMnepaType 20 °C, npn KOTOpon #o- 
CTnraeTca MaxcnMajiBHoe TpaBjieHne 
n pa3pBixjieHna noBepxHOCTH nacTHij. 
IlOBBinieHHe KOHIjeHTpaiJHH khcjiotbi 
BB i3BiBaeT h3jihihhhh paexo^ peaKTHBa, 
a yMeHBineHne - CHH^caeT cmkoctb nnia- 
xa. PacneT okch^hoto cocTaBa nuiaxoB 
noxa3aji BBimejiannBaHne H3 nniaxa co- 
e^HHeHnn ajnoMHHHn, KpeMHna n Mar- 
hhh. mejiOHHaa aKTHBai^na BBi3BiBaeT 
pacTBOpeHne KpeMHe3eMa. Pa3pa6oTaH 
cnoco6 nojiyneHna a^eopOeHTa Ha oc- 
HOBe MeTajiJiyprnnecKoro nuiaxa 3a cneT 
XHMHHeCKOH aKTHBan,nn nOBepXHOCTH 
nniaKOBBix nacTHij [2]. 

J\jik nuiaxa H30 BejinnnHa a^cop6- 
n,nn KHCJiOTHO-aKTHBHpoBaHHoro injiaxa 
cocTaBjraeT 97 % ot MaxenMyivia npn 3(j)- 
(jieKTHBHOCTH OHHCTKH paCTBOpa 92 %, 
hto BnojiHe ^ocTaTOHHO £jra H3BjieneHna 
opraHnnecKHx eoeAHHeHnn H3 ctohhbix 
bo/j. npe^en cop6n,HH nniaxoM «Apce- 
jiopMnTTaji» npaKTnnecKH He 3aBHCHT 
OT BH^a XHMHHeCKOH aKTHBaiJHH, B CBH- 
3H c 3thm pexoMeH^OBaHa o6pa6oTKa 
HIJiaKa BO£OH. 34)$eKTHBHOCTB H3BJiene- 

hhh eop6ara 97 % [1]. 

npaKTHnecKoe HcnojiB30BaHHe nuia- 
kobbix cop6eHTOB pa3pemaeTc;i npn ot- 
eyTCTBHH BBIMBIBaHHH H3 HHX COOCTBCH- 
HBIX KOMnOHeHTOB H nOEJIOmeHHBIX COp- 
6aTOB. rto^mejiaHHBaHHe bo/jbi noejie 
BBmep}KKH nniaxa Ha npoTiDKeHnn 1 
Mee. oOBUCHHeTCH rH£p0JIH30M CHJIHKaT- 
HOHOB. npeBBIHieHHe HOpM nO KaTHOHaM 
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(K + , Na + , Mg 2+ Sr 2+ , Ca 2+ , Ba 2+ ) n aHHO- 
HaM (Cl , SO ^ , NO ^ , SiO ^ ) He 
HaOjuo^aeTca, Kpo- m e xa- 
THOHa Ba 2+ , noejie BBmep}KKH nijiaxa 
H30. Cjie^OBaTejiBHO, ^aHHBin injiax 
Hejn>3;i peKOMeH^OBaTB b xanecTBe eop- 
6eHTa AJItf OHHCTKH nHTBeBBIX BO£, HO 
B03M05KH0 eTO HCn0JIB30BaHHe flJHI 06- 
paOOTKH CTOHHBIX BO# npH yCJIOBHH 3aM- 
KHyToro ijnxjia BO^onoTpeOjieHnn. ,3,0- 
xa3aHO OTcyTCTBHe AecopOmnn norao- 
meHHBIX COp6aTOB H3 noBepxHOCTH 
HIJiaKOB. 

IIOBepXHOCTHbie ^yHKUHOHajlb- 
Hbie rpynnw iujiaKOB. Mctoaom HK- 
cnexTpo^OTOMeTpHH noxa3aHO, hto xh- 
MHneexaa axTHBaijH5i H3MeH^eT npHpo^y 
h xojiHnecTBO (^yHKii,HOHajiBHBix rpynn 
Huiaxa. npn enexaHHH nuiaxa npOTexaeT 
TepMHnecKoe AerH^poxcHjiHpOBaHHe. 
Hcxo^hbih injiax xapaxTepH3yeTca no- 
JIOCaMH nOTJIOmeHHa CHJIOKCaHOBOH ( = 
Si-O-Si = ), CHjiaHOJiBHOH ( = Si- 
O H ) rpynn h MOJiexyji bo^bi. 
HajiHHne aMop^HBix BemecTB h chjib- 
Hoe HanpiDxeHHe CHjioxeaHOBBix CBH3eH 

X O* / 

H 2 0 + Si Si — = -■& H ( 

O 


cnoco6cTByiOT npOTexaHHio npn khc- 
JIOTHOH aKTHBai^HH perH^pOKCHJIHpOBa- 
HHH C nOBBIHieHHeM HHTeHCHBHOCTH 
nnxa norjiomeHHn enjiaHOJiBHBix rpynn. 

fl,Hceoi^Hai^Ha enjiaHOJiBHBix rpynn 
onpejjejraeT HeraTHBHBin 3apa^ noBepx- 
hocth nniaxoBBix nacTHi;. Mcto^om 
M axpo3JieKTpo4)ope3a B3Beeen nniaxoB 
onpe^ejieHBi 3JieKTpoxHHeTHHecKne no- 
TemjnajiBi nniaxoBBix nacTHi^ (Q (Ta6jin- 
ua 1). 

KHHeTHnecKHe xapaKTepncTHKH 
h MexamoM a^copSuHH opraHHne- 
CKHX COe^HHeHHH IIIJiaKOBbIMH COp- 
6eHTaMH. 

Adcop6i\im opzammecKux Kpacume- 
jieu. PaeneTHO-rpa^nnecKHM mcto^om 
onpe^ejieHa CMeHa nopmxa npooeeea 
a^eop6i^nn MC nuiaKaMn: b HanajiBHBin 
nepno^ npoijeeea peajiH3yeTCn BTOpon 
nopn^OK a^eop6i^nn npn 3Jiexipo CTarn- 
neCKOM B3aHMO^eHCTBHH (J)yHKU,HOHaJIB- 
hbix rpynn eopOeHTa n hohob eopOaTa, 
noejie BBwcHeHHa Bcex (JjyHKiinoHajiBHBix 
rpynn npOTexaeT Me5KMOJiexyjiapHoe B3a- 

H OH OH 

~ I I . 


Ta6ji.l. 


3jieKTpoKHHeTHHecKHe noTeHpnajibi iujiaKOBbix nacTHu 


LQjiax MeTajuiypranecxoro xoMOnHaTa 

5 , mB 

nOHK 

22,2 

H30 

15,1 

«ApeejiopMnTTaji KpHBon Por» 

11,7 



Phc. 2. H30TepMbi a^cop6pHH MC copSeHTaMH Ha ocHOBe 
MeTajuiyprHHecKHx uuiaKOB npeanpHHTHii: 1 - H3<D; 2 - «ApcejiopMHTTaji 
KpHBoii Por»; 3 - M>HK 
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YpaBHemie Opeim^jiiixa h JleHrMiopa a/jcop6pHH MC mjiaKOBbiMH copSeHTaMH 


IIIjiaKOBBIH 

copOeHT 

nOHK 

H30 

«ApcejiopMHTTaji» 

YpaBHeHHa 

OpeHH^jiHxa 

a = 3,72C 0 ' 58 

’ p 

a = 31,6 C 0,68 

a = 10,5 C °’ 61 

YpaBHeHHn 

JleHrMiopa 

. - Q1A3 6,54 ■ 10 5 C , 

A = 3,81 O' 3 , MMOJTB/r 

6,54 ■ 10 5 C + 1 

1,5 ■ 10 5 C 

A = 1,61 O' 2 , mmojibA 

1,510 C + l 

2,2-10 5 C 

^ = 1Q2 2,2-10 s C + l ’ MM0JIt/r 

-AG, 

k^}k/mojib 

33 

29 

30 


HMO^eHCTBHe Ha CB 060 £H 0 H nOBepXHOCTH 
nuiaKa (nepBtm nopa^OK nponecca). HeM 
6ojn>me cooTHomeHHe «cop6aT : nuiaK», 
TeM paHtnie bo BpeMeHH npOHCxo^HT 
CMeHa nopa^xa peaKH,HH. Onpe^ejieHBi 
KOHCTaHTBi ckopocth peaicijHH h nepHO^Bi 
nojiyHacBimeHH5i (x 1/2 ) jjjm npopeccoB pa3- 
hbix nopa^KOB, KOTOpBie cocraBjunoT jsjm 
nuiaKOB, cyr. : IIOHK - x 1/2 =4,31; x 1/2 (1) — 
49,5; H3® -t 1/2(2) = 1,35; t 1/2(1) = 9,6; «Ap- 
cejiopMHiraji» - x 1/2 = 6,6. 

OTcyTCTBHe CTyneHnaToro xapaic- 
Tepa H30TepM aflcop6ipoi roBopHT o 
HaJIHHHH a^COp6l^HOHHBIX IjeHTpOB C 
O^HHaKOBOH aKTHBHOCTBK) (pHC. 2). BbI- 
nyxjiaa (|)0pMa H30TepM CBH^eTejiBCTBy- 
eT o npOTeicaHHH a/jcop6ijHH no o^HOMy 
MexaHH3My c o6pa30BaHHeM MOHOMOJie- 
KyjiapHoro cjio;i cop6aTa. B HHTepBajie 
HH3KHX KOHH,eHTpau,HH cop6aTa MC a#- 
COp6lJH5I IHJiaKOBBIMH HaCTHIjaMH onn- 


CBiBaeTca ypaBHeHneM OpeiiH/piHxa, 
no Been KOHn,eHTpan,HOHHon o6jiacTH 
- ypaBHeHneM JleHrMiopa (Ta6jnma 2). 
CoraacHO BejranHHaM KOHCTaHT a^cop6- 
H,HH K paCCHHTaHBI H306apH0-H30Tep- 
MHnecKHe noTeHi^najiBi a/jcopOipoi. 

Adcop6ifux h u3kom onehcyjuipH bix apo- 
MammecKux coedunemiu nuiaicoM IIOHK 
o6ycjiOBjieHa o6pa30BaHneM bo^opo/jhbix 
CB^ 3eH 7T-3JieKTpOHOB 6eH30JIBH0r0 KOJIB- 
na c noBepxHO cthbimh CHjiaHOJiBHBiMH 
rpynnaMH. 3(j)(j)eKTHBH0CTB a#cop6ijHH 
B03pacTaeT b pimy: 77-mnpo(j)eHOJi < (f>e- 
hoji < amuraH < /7-HHTpoaHHjiHH. MeHee 
BBipa5KeHa a^copOipra w-HHTpo^eHOJia no 

cpaBHeHHK) c (jieHOJiOM, cBimHa c yMeHB- 
rneHHeM OTpni^aTejiBHoro 3apa^a Ha aTOMe 
KHCJIOpO^a H OCJia6jieHHeM BO^OpO/JHOH 
cbh3h MOK^y (^eHOJiBHOH ipyrnioil H OH- 
rpynnaMH noBepxHO cth nuiaica. 

A^cop6i^HH apOMaTHnecKHx co- 



Phc. 3. H30TepMa aicopCuuiii aoAeuHjicyjib^OHaTa HaTpun c pa6onHMH 
KOHueHTpauHHMH, KOop/jHHaTbi KOTopbix Hcnojib3yiOTCH ajih npoBeaeHHH 
npOTHBOTOHHO-CTyneHHaTOH a/JCOp6lJHOHHOH OHHCTKH BOA 


e^HHeHHH HuiaKOM IKDHK onHCBrea- 
eTCn ypaBHeHH^MH JleHrMiopa: ajhi 

KC 

Yl - HHTP O aHHJIHHa A = A = 

1 npefl. 

2 8 • 1 0 5 C KC ^ 

1,8-1 O' 3 — ? , mmojib/r npH AG 

2,8-10 5 C + l 

= - 31 k,D,5k/mojib; ^jhi w-HHTpo^eHOJia 

A = 2,7 1 O' 3 4>5-10 C 5 MMOJiB/r, npn 
4,5-10 4 C + l 

AG = - 26,5 k^}k/mojib. 

PaCHeT flOJIH HeHOHH3HpOBaHHBIX mo- 
jieicyji noKa3aji, hto yBejinneHne 3(j)(j)eK- 
THBHOCTH a^copOijHH CJia6BIX apOMamne- 
CKHX 3JieKTpOJIHTOB Ha HIJiaKaX CBH3aHO c 
yMeHBineHHeM choco6hocth 3jieiopojiH- 
TOB K ^HCCOIJHaiJHH. BlOia# ^HCnepCHOH- 
Horo B3aHMOAeHCTBHa ^-HHTpOaHHJIHHa c 
noBepxHO ctbk) Huiaxa oijeHHjiH cpaBHe- 
HHeM -AG =31 kILk/mojib c pacneT- 
hbim 3HaneHHeM -AG no cyMMe nmepe- 
MeHTOB 5(-A G) OT^eJIBHBIX CTpyKiypHBIX 
3BeHBeB MOJieicyjiBi h ee cjiyHKiiHOHajiBHOH 


rpynnBi 24,8 k^jk/mojib. IIo OTHomeHiMM 


Sfl(-AG) 


-AG 


eKcn 


0,8 BKjia^ ^HcnepCHOHHoro 


B3aHMOAeHCTBHH B a£COp6lJHIO COCTaB- 
jineT 80 %. PeajiH3apHa ^HcnepCHOHHoro 

B3aHMO#eHCTBHfl HeHOHH3HpOBaHHBIX MO- 

jieicyji cjiaOBix 3JieiopojiHTOB c noBepxHO- 
ctbk) nuiaKOB HMeeT npaKTHnecKoe 3Hane- 
Hne npn myOoKoii onncTKe bo# [1]. 

Adcop 6 ijun IJAB. ,Z],OKa 3 aHO 3 (j)- 

4)eKTHBHOCTB npOTeKaHHH aflCOpOlJHH 
AIIAB h KIIAB HuiaKOM Ha ocHOBe 
MHHepajia ^HoncH^a b CTaranecKOM 
h flHHaMHnecKOM pe)KHMax npopecca 
B HIHpOKOM KOHpeHTpapHOHHOM HH- 
TepBane. BnepBBie 3KcnepHMeHTajiBHO 
no^TBep)K^eHa a^cop6pHa AIIAB nuia- 
kobbim cop6eHTOM KHCJiOTHoro xapaKTe- 
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pa. rioKa3aHO, hto IIAB o6pa3yiOT no- 
JIHMOJieKyjiapHBIH cjioh accoimaroB Ha 
nOBepXHOCTH HIJiaKOBBIX HaCTHH, npH aA- 
COpblJHH H3 paCTBOpOB C KOHI^eHTpai^H- 
eH COp6aTa HH5KC KpHTHHCCKOH KOHIjeH- 
TpaijHH MHi^ejuioo6pa30BaHH^ (KKM) 
c hhcjiom MOJieKyji AIIAB b obbeMHOM 
accoipiaTe, KOTOpBiii aACOpbHpyeTcn, n p 
= 26, (J)aKTOpOM accoimaijHH MOJieKyji 
C 12 H 25 0S0 3 Na Ha nOBepXHOCTH nniaKO- 
Boro a^cop6eHTa^ 5 = 743, kohctahtoh 
accoi^nai^HH K = 10 5 , neMy OTBenaeT 
AG ass = -28,5 k^/mojib. ITsoTepMa aa- 
cop6u,HH AIIAB npHBe^eHa Ha pnc. 3. 

BjlHHHHe KHCJIOTHOCTH Ha 3 (|)(|)eK- 
THBHOCTb aACOp 6 uHH IUJiaKOBblMH 
COpSeHTaMH. KhCJIOTHOCTB paCTBOpOB 
BJIHiieT Ha 3 (J)({)eKTHBHOCTB aACOpblJHH 
MC. B khcjioh cpe^e Ha nOBepXHOCTH 
Huiaxa o 6 pa 3 yeTca rejieobpa 3 HBiH cjioh 
K peMHHeBOH KHCJIOTBI C BBICOKHMH 
COpblJHOHHBIMH CBOHCTBAMH. B HHTCp- 

Bajie pH 4,8-10,4 3 (J)$ckthbhoctb H3Bjie- 
hchhh MC AOcraraeT 97 % npH bcjihhh- 
He aACOpbipiH 93 % ot npe^ejiBHOH. B 
oneHB khcjibix pacTBOpax yMeHBHiaeTCn 
AuccoAHaipni CHjiaHOJiBHBix rpynn, ot- 
pHi^aTejiBHBiii 3apn£ nOBepXHOCTH rnjia- 
xa h nomomeHM opraHHnecKHx Karao- 
hob. npH pH >10 pa3pymaeTC5i rejieo- 

6pa3HBIH CHJIHKaTHBIH CJIOH [1]. 

Onpe^ejieHa 3aBHCHMOCTB BH/ja 
xHMHnecKOH aKTHBau,HH nuiaKa Ha oc- 
HOBe AHoncn^a ot pemiMa aACOpbipiH 
opraHHnecKHx KpacHTejieii Ha npHMepe 
MB: KHCJiOTHan aKTHBaimn nuiaKa ije- 
jiecoo6pa3Ha npn CTaTHnecKOM poKHMe 
aACOpbipni; mejiOHHan - b ycjiOBHHx ah- 
HaMHHeCKOH a^COpOl^HH. 

MaTeMaTHnecKoe onncaHHe npo- 
pecca aACopbmm uuiaKaMH co 3 ^aHO 
npn noMOiijH naxeTa npHKjiaAHbix npo- 
rpaMM MATLAB h ero hoachctcmbi 
Toolbox. ,3,jra nporH03HpOBaHH« npOTe- 
KaHH^ aACOpbl^HH B peaJIBHBIX npOMBIIH- 
jieHHBix ycjiOBH^x nojiyneHBi ypaBHeHHn 
perpeccHH BTOporo h TpeTBero nopn^xa 
3aBHCHMO CTH BCJIHHHHBI H 3(j)(j)eKTHBHO- 
CTH a^COpOl^HH OT 3KCnepHMCHTaJIBHBIX 
(J)aKTOpOB: BpeMeHH npoijecca, khcjiot- 

HOCTH 5KHAKOH (j)a3bl, OTHOIHCHHH «COp- 
6ar : nuiaKOBBiii cop6eHT» [3]. 

Pa3pa6oTKa TexHOJiorHHecKHx cxeM 
a iCOpOnilOlIIIOH OHHCTKH CTOHHbIX BOA 
c npHMeHeHneM uuiaKOBbix copbeH- 
TOB. J\im OHHCTKH CTOHHBIX BOA OT HAB 

Ha npHMepe AOAeijHjicyjiBtjioHaTa Haipira 
Ha ypOBHe bbicokhx KOHH,eHipaii,HH pa 3 - 


paboTaHa paimoHajiBHaa npoTHBOTOHHO- 
CTyneHnaTaa aACop6u,HOHHaa cxeMa nepn- 
OAHHecKoro achctbhh [4]. npn BCipeHHOM 
ABH5KeHHH OHHHiaeMOH BOAbI H HIJiaKOBOTO 
copbenra b KacKaAe H3 Tpex aACOp6epOB c 
OTCTOHHHKaMH A03a aACOp6eHTa nojiHO- 
ctbk) HacBimaeTca IIAB. CBOKan nopAHfl 
Huiaxa nocTynaeT tojibko b kohchhbih 
aACOp6ep. Ha H30TepMe aACopbipiH (pnc. 
3) yxa3aHBi KOHAempaiiHH rim CTyneHeii 
KacxaAa: C Q - HanajiBHaa, C k = KKM - ko- 
HeHHan, a Taioxe eooTBeTCTByiomHe bcjih- 
hhhbi aACOpbAHH a cop6enra, comacHO 
KOTOpBiM Macca aACOpbenra OAHHaxoBaa 
AJia Bcex CTyneHeii KacKaAa. Bpem koh- 
Taxra rnjiaxa c OHHinaeMBiM pacTBopoM 
2-3 naca npn noTOxe 5khakocth nepe3 
aACOp6ep-CMecHTejiB 1,7-2, 5 M 3 /nac. npe- 
HMy me ctbom cnocoba hbjihctch BBicoxaa 

3KOHOMHKO-3KOJIOrHHeCKaa 3(J)(J)eKTHB- 

hoctb, yMeHBineHHe pacxoAa copbenra no 
cpaBHeHHio c nepexpecTHO-ciyneHnaTOH 
exeMOH OHHCTKH, B03M05KH0CTB OHHCTKH 
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CTOHHBIX BOA OT IIAB Ha ypOBHe BBICO- 
KHX KOHH,eHTpau,HH, npHMeHeHHe cnocoba 
B 03 M 05 KH 0 h npn aACopbu,HH KHAB. 

npeAAO^KeH cnocob nepeKpecTHO- 
ciyneHHaTOH aACOpbmiOHHOH ohhctkh 
CTOHHBIX BOA [5] OT OpraHHHCCKHX 3a- 
rpa3HHTejieii c obecneHeroieM 3aMKHyro- 
cth AHKjia obopOTHoro BOAonoTpebjieHiw 
(pHC. 4). OTBaJIBHBIH MCTaJHiypTHHCCICHH 
HuiaK H3 OTBajia nonaAaeT b bjiox noAro- 
TOBKH H aKTHBAAHH HIJiaKOBOTO aACOpbeH- 
Ta (A) H3HanajiBHO Ha h 3 mcjibhchhc, 3aTeM 
- Ha KHCJiOTHyio aKTHBaijHK), nocjie koto- 
poii HuiaxoBBiii copbeHT HanpaBjiaiOT b aA- 
copbepBi bjioxa aAcopbnHOHHoii ohhctkh 
CTOHHBIX BOA (E). HOCJIC OKOHHaHHa hhk- 
jia b Ka)KAOM aACOpbepe OHHmeHHaa boaa 
nepeKaHHBaeTca b cjieAyiOHiHH aACOpbep. 
CycneH3H5i ocTaBineroca nuiaxa nonaAaeT 
Ha pa3AejieHHe b bjiox (B), KOTOpBiii co- 
CTOHT H3 TpeX OTCTOHHHKOB. OHHHieHHBie 
boabi cjiHBaiOTca BMecTe h nonaAaiOT Ha 
HexoAHoe npeAnpiMTHe b tcxhojiothhc- 



Phc. 4. CxeMa nepeKpecTHO-CTyneHnaToii aACopbuHOHHoii ohhctkh ctohhmx 
boa ot opraHHnecKHx 3arpH3HHTejieii: 

A - 6jiok noAroTOBKH h aKTHBaunn uuiaKOBoro copbeHTa: 

1 - OTBaji MeTajuiypTHHecKoro uuiaKa; 2 - KOHycHaa ApobnjiKa; 3 - sajiKosaa 
ApobnjiKa; 4 - pe3epByap ajih aKTHBaunn nuiaxa; 5 - pe3epByap c pacTBopoM 
H 2 S0 4 ; 6 - A03aTop; 7 - npeAnpnHTHe, b TexHOJiorHnecKOM npopecce KOToporo 
o6pa3yiOTCH ctohhbic boabi 

B - 6jiok aACopbuHOHHoii ohhctkh ctohhmx boa: 8, 9, 10 - xacxaA aACopbepoB 
c npHHyAHTejibHbiM ncpcMCiuHBaHHCM nponejuicpHbiMH MCiuajiKaMH 
B - 6 jiok pa3AejieHH» cycneH3HH: 11, 12, 13 - otctohhhkh 


29 


GISAP 

PHYSICS, MATHEMATICS AND CHEMISTRY 

CKHH UHKJI. U,HKJI 060 p 0 TH 0 r 0 BO^OIIOTpe- 
OjieHHfl 3aMKHyjIC5I. To^OBOH 3KOHOMHHC- 

ckhh 3 $(J)eKT cocTaBjiaeT 45721 rpH. npH 
3 kohomhh Ha pacxoue boubi 67,9 % npH 
odneMe boubi 30 m 3 , e^ce cyroHHO odpa- 
3 yK>IHHXCfl Ha He 6 oJIBHIOM TeKCTHJIBHOM 
npe^npH^THH. 

BblBOAbl. 

1. Onpe^ejieHBi ycjiOBHa aucopduHH 
MeTajuiypranecKHM nuiaKOM Ha ocHOBe 
MHHepajia nnoncHua opraHHHecKHx Kpa- 
CHTejieii, apOMaTHnecKHx coejuiHeHHH h 
IIAB b OTcyTCTBHe uecopduHH noraonieH- 
HBIX COp6aTOB. OnTHMH3HpOBaH pe5KHM 
KHCJIOTHOH aKTHBaH,HH HIJiaKOB. YCTaHOB- 
jieHa KOppejiai^Ha Me)Kny npHponofi aKTH- 
BHpyiomero areHTa h (J)aKTOpaMH, noBBi- 
HiaiOHIHMH 3(J)(J)eKTHBHOCTB COpdUHOHHOH 
OHHCTKH BO/U HHCJIOM aUCOpdUHOHHBIX 

uempoB - OH h Si-OH, 3apa ( aoM noBepx- 

HOCTH HIJiaKOBBIX HBCTHH, H 06pa30BaHHCM 
aMOp(J)HBIX COe^HHeHHH. OnTHMH3HpOBaH 
HHTepBaji pH >khukoh (j)a3Bi jsjm noBBime- 
HH 51 3(j)(j)eKTHBHOCTH aUCOpdUHH. 

2 . ^OKa3aHO, HTO RIM dOJIBHIHHCTBa 
H3yneHHBix opraHHHecKHx coejumeHHH 

MOHOMOJieKyjiapHa^ aucopdumi Huiara- 
mh HMeeT (j)H3HHecKyio npnpouy. CMeHa 
nopa^xa npouecca copduHH bo BpeMeHH 
CB5i3aHa c peajnmuHeii uByx MexaHH3MOB : 
3JieKTpO CTaTHHe CKOrO B3aHMOAeilCTBH5I 

^HCCOHHHpOBaHHBIX (J)y HKHHOHaJIBHBIX 

rpynn aucopdenra h hohob copdara (bto- 
pOH nopa^OK npouecca), nocjie nojiHoro 
CBa 3 BiBaHHa (jiyHKUHOHajiBHBix rpynn 
HpoTeKaHna BaH-nep-BaajiBCOBCKofi au- 
cop 6 u,HH (nepBBiH nopa^OK). BnepBBie 
no/jTBep 5 K£eHa a^copOnna AI1AB nuia- 
kobbim copdenroM KHCJiOTHoro xapaKTepa. 

3. BBiBe^eHBi ypaBHeroui, KOJinne- 
CTBeHHO onHCBiBaiomne aucopdumo: 
ypaBHerom OpeHHjyiHxa b odjiacra hh 3 - 
KHX KOHH,eHTpaH,HH COpdaTOB H ypaBHemui 
JleHTMiopa - no Been KOHuempauHOHHOH 
oGjiacm pacTBOpOB copOaTOB. J\jw npo- 
rH03Hp0Bamni 3cji cji eKTHBHO cth aucopd- 
UHOHHOH OHHCTKH BO£ HIJiaKOBBIMH COp- 
OeHTaMH B npOH3BO^CTBCHHBIX yCJlOBHHX 
pa3pa6oTaHa MeTouHKa pacneTa noKa3are- 
jiefi npouecca b hihpokhx HHTepBajiax ero 
napaMeTpoB, ocHOBamiaii Ha uocTOBep- 
hbix ypaBHeHHax perpeccHH. 

4 . Pa 3 pa 6 oTaHBi cnocodBi nepeKpecr- 
HO-ciyneHnaTOH h npOTHBOTOHHO-ciyneH- 
HaTOH a^COp 6 l^HOHHOH OHHCTKH ctohhbix 
bou ot opraHHnecKHx 3 arpa 3 HHTejieH 
mjiaKOBBiM cop 6 eHTOM Ha ocHOBe MHHe- 
pajia £HOnCH£a. OKOHOMHHeCKHH 3 (jx)jeKT 
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npH BHe^peHHH TexHOJiorHH aucopdun- 
OHHOH OHHCTKH CTOHHBIX BOU C odecne- 
HeHHeM 3aMKHyTO CTH IJHKJia o6opOTHOTO 

BO^onoTpeOjieHHn cocTaBjiaeT 45721 rpH/ 
rou npH 3KOHOMHH Ha pacxojje boubi 67,9 
% npH cyTOHHOM o6pa30BaHHH Ha npen- 
npIMTHH 30 m 3 CTOHHBIX BO£. 
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QUANTITATIVE CHARACTERISTICS OF 
THE REACTION ENVIRONMENT 
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The parameters characterizing solvents, obtained by the kinetic, 
spectroscopic or thermodynamic methods are discussed. The 
comparison of parameters, obtained using different methods, shows 
that there is a linear dependence among some of them. It means that 
parameters obtained using different methods for different reaction 
series, reflect changes of the same micro-properties of the environment 
in terms of replacement of one solvent by another. A new parameter of 
the solvent nucleophilicity (U) is offered. 

Keywords: parameters of solvents, electrophilicity, nucleophilicity, 
Simonyan’s parameter - U. 
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O A HHM H3 HanpaBJieHHH B KHHeTHKe 
5XH£XO(j)a3HbIX peaXIfHH HBJIHeTCH 
C03^aHHe pa3JIHHHBIX 3MnHpHHeCKHX H 
nOJiy3MIIHpHHe CKHX KOppeJI^IfHOHHBIX 
ypaBHeHHH, CBH3bIBaK>mHX KHHeTHHe- 
CKHe hjih TepMOAHHaMHuecKHe napa- 
MeTpBi }KH^KO$a3HBix npoijeccoB CO 
CBOHCTBaMH cpe^Bi. nouBjieHHe Taxoro 
HanpaBJieHHH Bnojrae 3aKOHOMepHO, Tax 
XaX HaJIHHHe BCeB03M05XHbIX XHMHHe- 
CXHX B3aHMO^eHCTBHH MOXJjy paCTBO- 
peHHBIM BemeCTBOM H Cpe^OH (o6pa30- 
BaHHe BO^OpO^HBIX CBH3CH, XOMnjieXCOB 
c nepeHOCOM 3apn^a p-xoMnjiexcoB, 
XOOpAHHaifHOHHBIX XOMnjieXCOB H Ap.) 
HHor^a HHBejinpyeT bjihhhhc nojinpHO- 
CTH (^H3JieXTpHHeCXOH npOHHIfaeMOCTH 
h noxaaaTejiH npejiOMjieHHH cpeABi Ha 
xHHeTHxy peaxifHH hjih Ha H3MeHeHHe 
$H3HXO-XHMHHeCXHX CBOHCTB paCTBO- 
peHHoro BemecTBa [1]. 

3accb dyAyr paecMOTpeHBi ochob- 
HBie napaMeTpBi, onHCbraaiomHe 3aBH- 
CHMOCTB peaXIIHOHHOH CnOCOdHOCTH OT 
pacTBOpHTejin, xoTopBie c dojiBHien hjih 
MeHBmeii CTeneHBio HcnojiB3yiOTCH npn 
XOJIHHeCTBeHHOM paCCMOTpeHHH opra- 
HHnecxHx peaxifHH b pacTBOpax. Bee 
napaMeTpbi, xapaxTepH3ytomHe pae- 
TBOpHTeJIH, nOJiyHCHBI XHHCTHHeCXHMH, 
cnexTpocxonHHecxHMH hjih TepMOAHHa- 
MHHeCXHMH MeTO^aMH. 

1 . napaMeTpbi pacTBOpHTejin, nojiy- 
HeHHbie XHHCTHHeCXHMH MeTO^aMH. 

nepBoii padoToii no co3^aHHio 
XOppeJIHIfHOHHBIX ypaBHeHHH, OTHOCH- 
mHXCH X BJIHHHHK) paCTBOpHTCJIH, HB- 

jineTCH nccjie^OBaHHe TpioHBajib^a h 
Y nHCTeiiHa [2], nocBimjeHHoe xhhcth- 
xe h MexaHH3My cojibBOJiH3a ajixnji- h 
apHjirajioreHHAOB b pa3JiHHHbix cpe^ax. 


“HOHH3HpyK>meH CHJIOH” paCTBOpHTeJIH 
(Y) npeAJiOHceHO Ha3bmaTb pa3HHijy jio- 
rapH^MOB XOHCTaHT CXOpOCTH COJIBBO- 
jiH3a xjiopHCToro TpeT-6yTHjia npn 25°C 
B ^aHHOM paCTBOpHTeJie H CTaH^apTHOH 

cpeAbi(80% C 2 H 5 OH); 

lgk = lgk 0 + mY . 

3HaneHHe Y jie)XHT b npe^ejiax ot -3 

AO 4. 

BejiHHHHe Y aBTOpbi npH^ajin 
CMBICJI CyMMapHOH “HOHH3HpyK)meH 
CHJIbl” pae-TBOpHTeJIH, HTO odyCJIOBJieHO 
xax ero £H3JiexTpHHecxHM cbohctbom, 
Tax H CnOCOdHOCTblO X 06pa30BaHHI0 

BOAOpOAHbix CBH3eii THna R - Cl 

HOR. 

fl,pyrOH HHCTO 3MnHpHHeCXOH Me- 
pOH “nOJIHpHOCTH” paCTBOpHTCJIH HB- 
jiaeTCH napaMeTp W, npeAJioixeHHbiH 
BepCOHOM, XaMHJieTOM H COTp. [3], H3- 
yHHBmHMH XHHeTHxy npHCOeAHHeHHH 
ifHXjioneHTaAneHa x MeTHjiaxpHjiaTy b 
pa3JIHHHBIX paCTBOpHTeJIHX (peaXIfHH 
^Hjibc-AjibAepa). B xoAe 3toh peaxipm 
o6pa3yeTCH b pa3JiHHHbix cooTHomemi- 
HX 3HAO- H 3X30-H30MepbI npOJfyXTOB 
npHeoeAHHeHHH, npnneM cooTHomeHne 
3THX H30MepOB CymeCTBCHHO 3aBHCHT 
ot npnpOAbi pacTBOpHTejin; 

Q = lg[3HAO-H30Mep] - 
- lg[3K30-H30Mep]. 

napaMeTpbi Q 6 bijih ycnemHO hc- 
nojib30BaHbi [3] ajih Haxo)x^eHHH xoppe- 
JIHIfHH ^aHHBIX O COJIbBOJIH3e HeXOTOpbIX 

apHjicyjib^oHaTOB h ^aHHbix o nepe- 
rpynnnpOBxe 6eH30Hjia3H£0B b pa3JiHH- 
hbix cpe^ax c npnpOAOH pacTBOpHTejin. 


2. napaMeTpbi pacTBOpHTejin, nojiy- 
neHHbie cnexTpocxonHHecxHMH MeTO^a- 
MH. 

a) YO cnexTpocxonHHecxHe na- 
paMeTpbi. KocoBepOM [4] 6buia npeA- 
jio)xeHa 3MnnpHHecxaH Mepa nojinp- 
hocth pacTBOpHTejien, ocHOBaHHan Ha 
XOJIHHe CTBeHHOH OlfCHXe HX BJIHHHHH 
Ha 3JiexTpOHHbie cnexTpbi norjiomeHHH 
l-3THJI-4-Xap60MeT0XCHnHnHpHflHHHH 
iioAHAa. noxa3aHO, hto nojiojxeHHe Max- 
CHMyMa nojiocbi nepeHoea 3apn^a stoto 

COeAHHeHHH CHJIbHO 3aBHCHT OT XHMH- 
necxoii npHpoAti h cocTaBa pacTBO- 
pHTejiH. ^jihhbi bojih MaxcHMyMOB no- 
rjiomeHHH b pH^y pacTBOpHTejieii 6 bijih 
nepeHHCJieHbi b OHepran 3JiexTpOHHoro 
nepexoAa - Z (xxaji/MOJib). Upu nccjie- 
^OBaHHH cnexTpOB norjiomeHHH yrae- 
BOAOpOAHBIX paCTBOpHTeJieH Tpy^HOCTb 
npeACTaBjineT codon orpaHHHeHHan 
paCTBOpHMOCTb B HHX HCCJICAyGMOTO Be- 
mecTBa, no3TOMy onpeAejieHHH Z b 
ymeBOAOpOAax b xanecTBe CTaH^apTHO- 
ro BemecTBa 6buia B3HTa N-oxhcb nHne- 
pHAHHa [4]. 

HaAO OTMeTHTb, hto npn conocTaBjie- 
hhh ZhO r jih pa3JiHHHbix pacTBOpHTejieii 
oxa3ajiocb, hto MQHKjxy hhmh cymecTByeT 
CTporan xoppejiHifHH c r = 0,97 1 . 

npeAJI05XeHHbIH ^HMpOTOM H 
PanxapAOM [5,6] napaMeTp E x , xo- 
TOpblil HHHeM He OTJIHHaeTCH OT 
napaMeTpa Z, ho rjisl coeAHHeHHH 
4-(2,4,6-TpH({)eHHjinHpH^HHo)-2,6- 
^H(J)eHHji(})eHOJiaT (deTanH). B jiHTepa- 
Type npHHHTO Tax)xe odo3HaneHHe E T 
(30); 

E x = v MaKc 2,859 10' 3 ~ Z (KKaji/MOJib). 
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Ta6ji. 1. 


KoHCTaHTa ckopocth pcaKLuiii AH-MO(k) h napaMeTpw pacTBopHTejin 


PaCTBOpHTeJIB 

E t [5] 

B[10] 

AN[12] 

k[14] 

u 

DN[13] 

H,0 

63,1 

123 

54,8 

3,0x1 O' 2 

3,824 

18,0 

OA 

56,6 

155 

39,8 

3,2x1 O' 3 

2,852 

- 

CH,OH 

55,5 

- 

41,5 

3,lxl0' 3 

2,838 

19,0 

c 9 h,oh 

51,9 

- 

37,9 

1,0x1 o- 3 

2,346 

18,5 

C„H 0 OH 

50,2 

160 

36,8 

4,2x1 O' 4 

1,970 

18,0 

AlieTOHHTpHJI 

46,0 

101 

18,9 

1,4x1 0' 4 

1,493 

14,1 

AMCO 

45,0 

195 

19,3 

1,1 xio 4 

1,387 

29,8 


43,8 

159 

16,0 

8,5x1 0- 5 

1,276 

26,6 

1 ,4-^HOxeaH 

36,0 

129 

10,8 

1,0x1 O' 5 

0,305 

14,8 

EeH30Ji 

34,5 

52 

8,2 

4,5x1 O' 6 

0 

0,1 


IIlKajiy E x HcnojiB3yiOT Tax)xe b ejie- 

jxyiou\QM BH^e: 

E/ = E T (pacTB.)-E x (TMC )/ 

E t (H 2 0)-E t (TMC )= 

= E T (pacTB.) - 30,7/32,4 

HcnojiB3yji E x = 30,7 ajih TeTpaMe- 
THjiCHjiaHa (TMC) h E x = 63,1 bo^bi, 
nojiynaeM E X N = 0 TMC h E x n = 1,0 

£JHI BO£BI. B OTJIHHHe OT Z 3HaHeHHH E x 
onpe^ejieHBi ^jhi 6ojibihoto nnejia pae- 
TBOpHTejieii (cBBirne 360). Koppejumnn 
KHHeTHnecKHx ^aHHBix HexoTopBix pe- 
axijHH c napaMeTpoM E x pacTBOpHTejien 
BnojiHe yAOBjieTBOpHTenBHaa. 

Hexo/jn H3 cneKTpOB norjiomemni 
COJIBBaTOXpOMHBIX COe^HHeHHH B YO 

h bh^hmom ^Hana30He, c noMoniBK) 
MeTo^a cojiBBaToxpoMHoro epaBHe- 
hm, KaMjieT h Ta(J)T npe£ji05XHjiH 
napaMeTpBi a h p [7,8], r^e P-xapax- 
TepH3yeT ochobhoctb pacTBOpHTejien 
xax axi^enTOpBi bo/jopoahoh cbh3h, 
a a-xHCJiOTHOCTH pacTBOpHTeneii xax 
AOHOpBI BO£OpO£HOH CBH3H. P~pa3HH- 
ija c/jbhtob DDn b cnexTpax 4-HHTpoa- 
HHJIHHa OTHOCHTeJIBHO N,N"AH3THJI-4- 
HHTpOaHHJIHHa, (X - 3TO pa3HHI^a C£BH- 
TOB 4-HHTp0aHH30Jia OTHOCHTeJIBHO 
6eTaHHOBoro xpacHTejin. Hmh npe#- 
jio)xeH Tax)xe napaMeTp 7i* (ajiexTpoH- 
HBIH nepeXOA 7T — >71*). C03£aHH5I 

mxajiBi napaMeTpOB p* HcnojiB30BaHBi 
34)$exTBi pacTBOpHTejien Ha OTHorne- 
HHe BeJIHHHH nmaX pa3JIHHHBIX HHTpO- 
apOMaTHnecxHx coe^HHeHHH (Hanp., 
4-HHTp0aHH30JI, N-MCTHJI-2-HHTpO-n- 
TOJiyH^HH HT.A.). 

6) HK cnexTpocxonHHecxHe napaMe- 
TpBi. B jiHTepaType no xojieOarejiBHBiM 
cnexTpaM MOJiexyji HMeeTCn 3HanHTejiB- 
Hoe hhcjio pa6oT, nocBumeHHBix xoppe- 
jummiM Me>x^y nacTOTaMH BajieHTHBix 

32 


xojie6aHHH xap6oxenjiBHOH rpynnBi xe- 
TOHOB H CBOHCTBaMH paCTBOpHTeJIH [9]. 
3 th paOoTBi nocjiy^cHjiH ocHOBaHHeM 
AJin co3^aHH^ eme o^hoh xoppejnmHOH- 
HOH mxaJIBI, B OCHOBy XOTOpOH noji05xe- 
HBI p e3yjIBT BTBI HCCJieAOBaHHH BJIHUHHH 
pacTBopHTejin Ha nojio)xeHHe nacTOTBi 
norjiomeHHH rpynnBi C=0 flMO, 6eH- 
30(j)eH0Ha, ai^eTOHa, S=0 ,ZJMCO. 

fl,aHHBie no HK-cnexTpaM ^eiiTepo- 
MeTaHOJia CH 3 OD 6 bijih HcnojiB30BaHBi 
KonnejieM h IlajiBMOM /yni nocTpoemra 
HIXaJIBI HyXJieO(f)HJIBHOH CnOCOOHOCTH 
pacTBOpHTejien [10]. B xanecTBe MepBi 
HyXJieO^HJIBHOH enoeoOHOCTH cpe^Bi 
npHHOTa BejiHHHHa; 


r^e n° OD h n QD - nacTOTBi BajieHTHBix 
xojie6aHHH cbh3h OD b CH 3 OD, ra30B0H 
(Jja3e h ^aHHOM pacTBOpHTejie. 

IlajiBMOM [10] £jin xapaxTepncTH- 
XH HyXJieO(j)HJIBHOH enoeoOHOCTH pae- 
TBOpHTeJIH HCnOJIB30BaH Tax}xe C£BHT 
HK-nacTOTBi OH-rpynnBi b MOJiexyjie 
(JjeHOJia; 

n _ o 

^PhOH 11 PhOH~ n PhOH 
rac n °PhOH 11 n PhOH - ^aCTOTbl B3- 

jieHTHBix xojie6aHHH OH-rpynnBi cbo- 
Oo^hoto h CBa3aHHoro c pacTBOpnrejieM 
(jieHOJia b epe^e CC1 4 . B h B phOH xoporno 
xoppejiHpyioT MQyKjxy co6oh (r=0,9708). 

b) 5IMP-cnexTpocxonHHecxHe na- 
paMeTpBi. riOA BJIHUHHCM pacTBopHTejin 
nponcxoAHT Tax5xe c/jbht b cnexTpax 
5IMP. HanpHMep, xHMHHecxne cabhth 
19 F, 13 C, 17 0, 31 P, 119 Sn. 

C nOMOHIBIO H3MepeHHH XHMHHe- 
cxoro c^BHra 31 P b MOJiexyjie oxhch 
T pHMeTHji^oc^HHa npH xoMnjiexcoo- 
6pa30BaHHH, r^e (])oc(})hh BBiCTynaeT 


xax flOHOp, a b pojin axijenTOpa-pae- 
TBOpHTejiB, MaiiepOM h TyTMaHOM 
npe£Jio)xeH hobbih napaMeTp pac- 
TBOpHTejia - axi^enTOpHoe hhcjio NA 
[1U2]; 

{Et 3 P = 0 Et 3 P+ - 0-} + A <-» 

«Et 3 P d+ xxxxx0' d - A , 

N.A. =d xoMnji. x 100/dEt 3 PO, SbCl 5 , 

r^e SbCl 5 aBjiaeTCH 3TajiOHHBiM pae- 

TBOpHTeJieM. 

nojiynaeTCn yAOBjieTBOpHTejiBHaa 
xoppejnmHH MQyKjxy NA h d 13 C h d 17 0: 

NA = (13,46554±5,7536) + 
(6,22967±l,04918)d 13 C, r=0, 94768, 
NA= (14, 03062±5, 62962) - 
(l,48449±0,24715)d 17 O, r=0, 94878. 

3. IlapaMeTpBi, nojiyneHHBie TepMO- 
^HHaMHHeCXHMH MCTO^aMH. 

B pa6oTe [13] npn ncejie^OBaHHH 

XaJIOpHMeTpHHeCXHM MeTO^OM 3HTaJIB- 
nHH xoMnjiexeoo6pa30BaHH5i SbCl 5 
(XHCJIOTa JlBIOHCa) C paCTBOpHTeJI^MH 
B 1 ,2-£HXJIOp3TaHe (OTaJIOHHBIH paCTBO- 

pHTejiB) npn T = 293 K MapxyeoM npe^- 
jio)xeH hobbih napaMeTp pacTBOpHTejie 
- AOHOpHoe hhcjio ND; 

D; + SbCl 5 ^ D +d -Sb d Cl 5 - DHxomh. 

ND = - D HxoMn. (xxaji/MOJiB). 

fl,jia CTaH^apTH3ai^HH mxajiBi ND, 
^OHOpHBie HHCJia pacTBOpHTejien pa3- 
^ejiaiOT Ha ND rexcaMeTHji(J)oc4)OTpHa- 
MH^a (38,8xxaji/MOJiB); ND N = ND/38,8 
KKajl/MOJIb. 

xapaxTepHCTHxn 3JiexTpo(J)HjiB- 
hocth pacTBOpHTejien HaMH npeAJiara- 
eTCn oneHB npocToii h ^ocTynHBiii napa- 
MeTp - U: 

U=lg(k/k 6 ) = lgk -lgk 6 , 

k h k 6 xoHCTaHTBi exopocTeii 
peaXI^HH aXpHJIOHHTpHJia C MOp({)OJIH- 
hom npn 293K, cootbctctbchho b pae- 
TBOpHTejie S h b 6eH30Jie [14]. 3HaneHHe 
U jie)XHT b HHTepBajie 0 (aji^ 6eH30Jia) h 
3,82238 (aji^ bo^bi). 

CpaBHeHne napaMeTpOB, xapaxTe- 
pH3yiomHx pacTBopHTejin, nojiyneH- 
HBie pa3HBIMH MCTO^aMH, nOXa 3BIBaeT, 
hto Me5x^y HexoTopBiMH H3 hhx cyme- 
CTByeT JIHHeHHaH 3aBHCHMOCTB. Tax, 
Et, xoTopBiii xapaxTepH3yeT 3jiexTpo- 


(jmnBHOCTB pacTBOpHTejiii, KOppenHpy- 
eT c Z, NA, Q; 

E t = (-0,385 ± 1,841) + (0,647 ± 0,026) 
Z, r=0,9779, 

E t = (33,228 ± 0,985) + (0,573 ± 0,038) 
NA, r=0,9741, 

E t = ( 9,438 ± 4,038) + (53,871 ± 
5,938) n, r=0,9547. 

IlapaMeTp B, KOTOpBin xapaicrepH- 
3yeT HyKjieo(J)HjiBHOCTB pacTBOpHTena, 
xoporno KOppejiHpyeT c ND; 

B = ( 42,733 ± 6,169) + (4,845 ± 0,273) 
DN, r = 0,9829. 

Cne^yeT otmcthtb, hto nojiyuaeTca 
xopomoaa KOppejmura MeyKjxy napaMe- 
TpOM CnMomma-U h ^pyrnMH napaMe- 
TpaMH 3HeKTpO(j)HHBHOCTH paCTBOpHTe- 
jien 

U= (-4,78 ± 0,30) + (0,139 ± 0,006)E X , 
r = 0,974 

U = (-5,24 + 0,33) + (0,094 + 
0,004)Z,r = 0.987 
U= (-0,24 + 0,21) + (0,073 + 0,006) 
NA,r = 0,970 

fl,aHHBie KOppeJI^mHH TOBOpflT O TOM, 
hto napaMeTpBi, nojiyueHHBie pa3HBiMH 
MeTO^aMH H JXJIK pa3HBIX peaKI^HOHHBIX 
cepHH, OTpa5KaiOT joMeHemni Tex hk e 
MHKpOCBOHCTB Cpe^BI npH 3aMCHe O^HO- 

ro pacTBOpHTejiM ^pyrnM. 
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CRITERIA OF REACTIVITY OF q,b- 
NONSATURATED COMPOUNDS 


G. Simonian, Candidate of chemical sciences, Dean 
Yerevan State University, Armenia 

The author considers the parameters characterizing the reactivity 
of unsaturated compounds in the non-radical and radical reactions and 
often used in the correlation analysis. It is shown that Alfrey’s and 
Price’s parameters Q and e correlate with Taft’s substituent constant o°, 
with parameters of Benford (3 and Friedman P v , with a dipole moment 
of unsaturated compounds pand charge of (3-carbon in the unsaturated 
compound molecule. 

Keywords: parameters of monomers, unsaturated compound, 
correlation, the Michael reaction, Alfrey’s and Price’s parameters. 
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KPHTEPHH PEAKIIHOHHOH 
CIIOCOEHOCTH q, fr-HFH AChllllFHHhlX 
COEAHHEHHH 

Chmohah r.C., KaH£. xhm. HayK, ^oifeHT 
EpeBaHCKHH rocynapCTBeHHLiH yHHBepcHTeT, ApMemia 

Odcy^caaiOTca napaMCTpbi, KOTOpbie xapaKTepH3yiOT peaKuuoH- 
Hyio enocodHOCTb HeHacbimeHHbix coeanHeHnn b HepaanKajibHbix n 
pa/tHKajibHbix peaKuuax n uacTO npuMCHaiOTca b KoppejiauuoHHOM 
aHajiH3e.IloKa3aHO, hto napaMeTpbi Q n e Ajibtjtpea n npaiica Koppe- 
jinpyioTca c KOHCTaHTon 3aMecTHTejiB TacJtTa a 0 , c napaMeTpaMH EeH- 
(Jiopna (3 n Opu^MaHa P v , c annojibHbiM momchtom HeHacbimeHHbix 
coeanHeHHH pu 3apaa,OM (3-ymepozta b MOJieKyjie HeHacbiuteHHoro 
coeanHeHHB. 

KjnoneBbie cjioBa: napaMeTpbi MOHOMepoB , HeHacbimeHHbie co- 
eztuHeHue, Koppejiauua, peaxuna Mnxaajia. napaMeTpbi Ajibcjtpea n 
npaiica. 

Y nacTHHKH KOH(J)epeHn,HH, HaunoHanbHoro nepBeHCTBa no HaynHoii aHajiHTHKe, 
OTKpbiToro EBponencKO-A3naTCKoro nepBeHCTBa no HaynHon aHajinraK 


http://dx.doi.org/! 0.18007/gisap:pmc.v0i5. 1042 


H 3yueHHe cbh3h Me5K#y peaicifHOH- 
HOH CnOCOdHOCTBIO C O e^HHCHHH C 
hx CTpoeHHeM (c npHpo/joii Bxo^aniHx 
b hhx rpynn) aBjiaeTca npe^MeTOM hc- 
cne^OBaHHa (})H3HHecKOH opraHHHecKoii 
XHMHH. B JIHTepaType H3BCCTHO MHOrO 
napaMeTpoB, KOTOpbie xapaKTepH3y- 
10T HeHacbimeHHbie coe^HHemm (HC), 
B HaCTHOCTH, BHHHJIOBbie MOHOMepBI 
[1-6]. 3(J)(J)eKTi>i, CBa3aHHBie c pa3JiHH- 
hoh nojiapHOCTbio 3aMecTHTena X b 
one(J)HHOBOM KOMnoHeHTe CH 2 =C(R)X 
(r^e X=CN, COOR, CONH 2 ), h BjimiHHe 
ajiKHjiBHOH rpynnbi KanecTBeHHO cme- 
HeHbi b padcrre [7]. 3aMemeHHe a hjih 
baTOMOB Bo^opo^a b MOJieKyne a,P-HC 
Ha anKHjibHyio rpynny npHBO£HT k no- 

HH5KCHHK) aKTHBHO CTH /JBOHHOH CB5I3H B 
peaxifHax npHeoeAHHemm. YcTaHOBjie- 
ho, hto a-3aMemeHHe flenaeT naccHBHee 
^BOHHyio CBa3b, neM BBe^eHHe 3aMecTH- 
t ena k P-aroMy yrnepona. MoneKyjiBi 
HC, co^ep5KamHe reTepoaroMbi (ranore- 

HBI, a30T, KHCJIOpO/f, Cepa H T.fl.), KOTO- 
pbie donee 3JieKTpooTpHijaTejibHbi, neM 


aTOMbi Bonopona, cymecTByeT HH^yK- 
THBHbiii 3({)(J)eKT, T.e., CMemeHne 3apn^a 
s-CBn3eH b CTOpOHy reTepoaTOMa. Tqtq- 
poaTOMbi HMeiOT TaK)Ke 3aMKHyTbie 3JieK- 
TpOHHbie napbl p-3JieKTpOHOB, KOTOpbie 
MoryT npH H3BecTHbix ycnoBnax npH- 
HHMaTb ynacTHe b odpa30BaHHH xhmh- 
necKHx CBn3eii Hapn^y c p-3JieKTpoHaMH 
Kparabix CBn3eii (Me30MepHbiii stJxJieKT). 
Ecjih reTepoaTOMHbie 3aMecTHTenH co- 
^ep)KaT Kparabie cb;i3h (C=0, C°N), to 
H eodxO^HMO yHHTbIBaTb TaK5Ke BJIHnHHe 
conp5DKeHHn [8,9]. Bee 3 th (jiaKTOpbi 
nponBjiniOTcn OAHOBpeMeHHO H,CTporo 
roBOpn, He MoryT dbiTb OT^eneHbi o^hh 
ot ^pyroro. PeaKifHOHHoenoeodHOCTb 
HC B03pacTaeT npn yBenHHeHHH conpn- 
5KeHHn /jbohhoh CBn3H c 3aMecTHTeneM. 

H,enbio naHHoii padoTbi aBjiaeTca 
npencTaBHTb h odcyaHTb Te napaMeTpbi 
HC, KOTOpbie xapaicrepH3yiOT peaKimoH- 
Hyio enoeodHOCTb HC b HepanHKanbHbix 
h pa^HKajibHbix peaKHHax h nacTO npHMe- 
HaiOTcn b KOppejinifHOHHOM aHanH3e. 

Rim xapaKTepHCTHKH peaKipioH- 


hoh enoeodHOCTH HC b MOJieKynnpHbix 
(hohhbix) h pa^HKajibHbix peaKifmix hc- 
nonb3yiOT pa3JiHHHbie 3MnHpHHecKne 
napaMeTpbi h KOHCTaHTbi [1-9]. B Ta- 
djinife 3 npHBe^eHbi HeKOTOpbie napaMe- 
Tpbi aKpHJIOHHTpHJia (AH), MeTaKpnn- 
Ta (MA), MeTHjiMeTaKpnjiaTa (MM A), 
aKpnnaMH^a (AA), MeTHjiaKpHjiaMH^a 
(MAA), BHHHnaifeTaTa (BA) n CTHpona 
(Ct). 

TaK KaK KOHifeHTpaifnn HC b peaK- 
ifnnx Mnxasnn [13] n, b oeodeHHOCTH, 
b peaKipmx nojinMepn3 an,nn [8-10] co- 
H3MepHMa c KOHifeHTpaifnen pacTBOpn- 
t enn, to Ha^o yHHTbmaTb cojiBaTHpyio- 
mne enoeodHOCTH HC. H3BecTHO, hto 
HC MO)KeT cojibBaTHpoBaTb peareHTbi 
nOJIHMepH3aifHOHHOH CHCTeMbl, Kn3 H 
pa^HKanbi. 

B KanecTBe Mepon HyKjieo^njibHon 
cojibBaTaifHOHHon enoeodHOCTH HC 
BbidpaH napaMeTp ochobhocth Kon- 
nena-nanbMa B [1]. nocTpoemm 
mKanbi HyKjieo^HjibHoii enoeodHOCTH 
pacTBOpHTenen hmh Hcnonb30BaHbi ^aH- 

Tadji. 1. 


IlapaMeTpbi HC 


HC 

AH 

MA 

MMA 

AA 

MAA 

BA 

Ct 

e[2] 

1.2 

0.6 

0.4 

1.3 

1.24 

-0.22 

-0.8 

Q[ 2] 

0.6 

0.42 

0.74 

1.18 

1.46 

0.026 

1 

q/Q 

2 

1.43 

0.54 

1.1 

0.85 

-7.86 

-0.8 

V 

0.08 

0.107 

0.095 

0.052 

0.039 

-0.25 

0.051 

q^ =n 

-0.059 

-0.378 

-0.379 

-0.392 

-0.393 

-0.118 

- 

5^[10] 

0.63 

0.36 

0.26 

0.27 

0.20 

- 

0.04 

m[ll] 

3.8 

1.67 

1.67 

- 

- 

1.75 

0.56 

h[12] 

0.428 

- 

0.565 

- 

- 

0.46 

0.73 

B[10] 

89 

- 

89 

- 

- 

73 

54 

b[3] 

5.3 

5.2 

4.9 

- 

- 

3.0 

4.85 

Py[4] 

0 

0.6 

- 

-1 

- 

- 

- 
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HBie no HK-cneKTpaM /jeiiTepOMeTaHOJia 
CH3OD 

B= n 0 OD - nOD, 

me n Q OD n nOD - nacTOTBi BaneHT- 
hbix KOJie6aHHH cbibh OD b CH 3 OD, ra- 
30B0H (J)a3e H ^aHHOM paCTBOpHTene, b 
nacTHOCTH b HC. 

B pnjxy AH=MMA >BA>Ct B 
yMeHBmaeTca. 

H3BCCTHO, HTO B 5XH£XO(j)a3HBIX pa- 
^HKajiBHBix peaxijirax bibxoctb cpe^Bi 
BjinaeT Ha 3(jxj)exT “xjictxh”. IIojwphocb 
HC xapaKTepH3yeT Taioxe ^hhojibhbih mo- 
MeHT. Kax bhjjho H3 Ta6jiHijBi, no ^nnojiB- 
hbim MOMeHTaM HC pacnojiaraiOTCn b p sir 

AH>BA>MA=MA>Ct 

B jiHTepaType H3BecTHBi Tax>xe 
Apyrne napaMeTpBi, xapaxTeproyiomne 
axTHBHOCTB HC, nojiyneHHBie c ncnojiB- 
30BaHneM pa3JinnHBix peaxijnoHHBix 
cepnn. Tax, napaMeTp Opn^MaHa [4]: 
P v = lgk x /k AH , 

me k x n k^ - xoHCTaHTBi cxopocTen 
peaxi^nn rjinn,HHa c HC n AH b BO^e. 
Jliw AH, MA, AA n BHHHjiMeTHjicyjnjio- 
HaTa nojiyneHBi cjie^yiomHe 3HaneHHn 
Pv 0, 0.6,- 1 n 0.8. 

xapaxTepncTHxn HC b pa/pi- 
xajiBHBix npoijeccax EeM(()op£ n ^5xeH- 
xhhc [3] npe^ji05xnjin cjiejiytomee 3M- 
nnpnnecxoe ypaBHeHne ^jhi xoHCTaHTBi 
cxopocra pa^nxajiBHOH peaxipin: 
lgk = lgkj, +aa + b 

B 3TOM ypaBHeHHH kj. - XOHCTaHTa 
cxopocTH nepe^ann i^enn nepe3 TOJiyon. 
napaMeTp a xapaxTeproyeT nojiapHBie 
CBoncTBa 3aMecTHTejien b nojinMepHOM 
pa^nxajie. napaMeTp o b npocTenmnx 
cjiynanx npnpaBHHBaeTca xoHCTaHTe 
s° TaMMeTa rjik n-3aMecTHTejni. napa- 
MeTpBi a n (3 xapaxTepH3yiOT CBoncTBa 
HC.3HaneHHH a Jioxar b npe^enax ot - 5 
no 1. 

BnepBBie AjiB^penoM n npancoM [2] 
npeAJiojxeHO 3Mnnpnnecxoe ypaBHeHne 
jsjm BBipaixeHHa peaxHHOHHOH cnocobHO- 
CTH (cpaBHHTeJIBHBIX aXTHBHO CTeil) BHHH- 
JIOBBIX MOHOMepOB npH HX pa^HXaJIBHOH 
conojiHMepH3ai^HH (r t n r 2 ): 

k 12 = P lQ 2 eX P(- e i e 2) 

me k 12 - 3to XOHCTaHTa 3jieMeHTap- 
hoh peaxi^HH coeAHHeHHn pa^nxajia 


c MOHOMepOM M 2 . OTxy^a nojiynaeTCn, 
hto: 

r, = k u /k 12 = Q,/Q 2 exp [~c , f c , -c 2 ) ] r 2 = 

= k,,/k 2| = Q 2 /Q, exp [-e 2 (e 2 -e,)] 

npHHOTO Q h e Ha3BiBaTB napaMe- 
TpaMH AjiB^pen n npanca. Ohh bbihhc- 

JI5HOTC5I H3 OnBITHBIX ^aHHBIX C yneTOM 
n r 2 h, ycuoBHO npHHHMaa Rim CTHpojia, 
Q = 1 we = 0.8. 

napaMeTp Q BXjnonaeT b c e6n pe30- 
HaHCHBie n CTepHnecxne 3(|)(JiexTBi, na- 
paMeTp e CBH3aH C nOJIUpHOCTBIO MOHO- 
Mepa [2]. TeopeTHnecxoe paccMOTpeHne 
3HaneHHH Q n e noxa3BiBaeT, hto neM 
OojiBine Q h MeHBine e , TeM axTHBHee 
MOHOMep no OTHomemno x pa^HxajiaM. 
nojiynaeTca, hto cooTHomeHne e/Q 
ya,OBjieTBopHTejiBHO xoppejinpyeTca c 
xoHCTaHTOH 3aMecTHTejni Ta(J)Ta s° [5,6] 
n \i (6e3 BA), a c P y njioxo. 

s° = (0,135 ± 0,05) + (0,187 ± 0,04) e/Q , 
r = 0,908, s=0,920, n=5 

H = (1,155 ± 0,502) +(0,972 ± 0,380) 
e/Q , r=0,875, s=0,803,n=4 

P v = (-1.452 ± 0,87) + (2.404 ± 1.55) 
e/Q, r = 0,492, s=0,995, n=3 

CjieayeT otmcthtb,hto nojiynaeTca 
OTjiHHHaa xoppejumnn Moxjjy p h e/Q. 

P = (4,87 ± 0,05) + (0,24 ± 0,01) e/Q , 
r = 0,994, s = 0,499, n = 5 

BnepBBie hbmh ncnojiB30BaHBi na- 
paMeTpBi Qn e AjiB^pen n npanca [14] 
Rim BBipa5xeHH5i axTHBHO cth a,p-HeHa- 
CBimeHHBix coeAHHeHnn npn hx Hepa^n- 
xajiBHBix peaxi^HHx c aMHHaMH. 

CH 2 = CHX +(CnH m )iNH = 

— T ( C nH m ) 2 -CH2-CH2X 

BBHfly toto, hto peaxijnn Mnxasna 
npOTexaiOT no HepaAnxajiBHOMy Mexa- 
HH3My, ecTecTBeHHO nojiaraTB, hto neM 
MeHBine Q n 6ojiBine e, TeM axTHBHee 
MOHOMep no OTHOineHHIO XO BTOpHHHBIM 
aMHHaM, b OTjinnne ot pa^nxajiBHBix pe- 
axi^nn, HanpHMep, paAnxajiBHon cono- 
jiHMepn3 an,nn . 

nOXa3aHO, HTO RHYL BO^OpaCTBO- 
Phmbix MOHOMepOB (AH, A A, MAA), 
Tax)xe xax ajm MacjiopacTBOpnMBix 
AH, MA, MMA b /(MO c yBejinneHH- 
eM 3HaneHna OTHOineHnu e/Q cxopocTB 
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peaxi^nn HC+ btophhhbih bmhh 3axoHO- 
MepHO yBejiHHHBaeTCu. HanpHMep, no- 
jiynaeTca xopoman xoppe jumna Me>x^y 
xoHCTaHTOH cxopocTH peaxijHH AH, 
MA, MMA c nHnepH^HHOM b J\M<& h 
OTHOineHneM e/Q. 

lgk = -3.32455 + 0.10966 e/Q, r=l, 

AHaJIH3 peaXI^HOHHOH enoeo6HOCTH 
HC co BTOpHHHBiMH aMHHaMH noxa3an, 
hto MOHOMepOB, xor^a e/Q> 0 (Ha- 
npHMep AH, MA, MAA, AA, MMA h 
T.fl.), peaxi^Hn HfleT 6e3 xaTajiH3aT0pa, 
a ecjiH e/Q< 0 (HanpHMep Ct), peaxuna 
npOTexaeT tojibxo b npHcyTCTBHH xaTa- 
jiH3aTOpa; xor^a e/Q« 0 (ajih BA e/Q 
= -7,86) MexaHH3M peaxi^HH co btophh- 
HBIMH aMHHaMH XOpeHHBIM 06pa30M OT- 
jinnaeTca ot MexaHH3Ma peaxijHH Mnxa- 
3Jia. fl,Jia BA peaXH,HOHHBIM I^eHTpOM «B- 

jiaeTca He P-C, a xapboHHjiBHaa rpynna. 

Tax xax xoHCTaHTBi o, e, hb xaxoii-TO 
Mepe Q OTpa>xaiOT cpaBHHTejiBHyio bcjih- 
HHHy 3jiexTpoHHoii iuiothocth Ha peax- 
h,hohhom neHTpe, T.e. noxa3BmaiOT, xax 
3aMe CTHTejiB H3MemieT (yMeHBinaeT hjih 
yBejiHHHBaeT) 3JiexTpOHHyio hjiothoctb 
H a peaxiiHOHHOM iiempe, mojxho 6bijio 
05XH^aTB JIHHeilHyiO CB5I3B Me5X^y hhmh h 
3apa^aMH aroMOB b MOJiexyjiax HC. 

Kax BBiTexaeT H3 MexaHH3Ma B3a- 
HMO^eHCTBH^ HC + BTOpHHHBIH aMHH, 
aXTHBHOCTB MOHOMepa 3aBHCHT OT CyM- 
MapHBix 3apa^OB p-yrjiepo^a (q pc ) h 
xncjiopo^a xapboHHjiBHOH rpynnBi q c=o 
b MOJiexyjie MOHOMepa (neM OojiBine 
q pc , TeM axTHBHee MOHOMep). 3HaneHHii 
xBaHTOBOXHMHnecxHx pacneTOB q pc h 
q c=o HC npnBe^eHBi b Ta6jiHi^e. HaMH b 
pa6oTe[14], HcnojiB3yn Tax>xe 3HaneHHii 
q pc , Q H e H N-BHHHJinpOH3BO£HBIX ^H- 
(jieHHjiaMHHa, (J)eHOTHa3HHa, nnppojia, 
HH^ojia h xap6a30Jia, npnBe^eHHBix b 
paboTe [15], nojiyneHa xopomaa xoppe- 
jiai^nn Me^y q pc h cooTHomeHHeM e/Q. 

q pc = (0.0130+0.0093) + 

+ (0.0369±0.0033>/g, r=0.96821, n=10 

TaxHM o6pa30M, comacHO HaniHM 
pacneTaM, napaMeTpBi AjiB(f>pea h npaiica 
Q n e, xoTopBie OTpa^xaiOT cpaBHHTejiB- 
Hyio BeJIHHHHy 3JieXTpOHHOH njIOTHOCTH 
aTOMOB b MOJiexyjie HC Boobme h, b nacT- 
hocth, y P-ymepo^Horo aroMa, xoporno 
xoppejinpyiOTca c o CTajiBHBiMH napaMe- 
TpaMH HC h Moryr 6bitb XpHTepHUMH 
peaxi^HOHHOH enoeo6HOCTH HC b hx He- 
pa^nxajiBHBix h pa^HxajiBHBix peaxijnax. 
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TaK KaK b peaKUHH Mnxaojia mo)*cho 
paCCMaTpHBaTB ^HnOJIB-^HnOJIBHBIM hjih 

HOH-£IfflOJIBHBIM B3aHMOAeHCTBHeM, H OHa 

HanHHaeTca no cxeMe 1,4-npncoe/piHe- 
HHa, TO RJM XapaKTepHCTHKH aKTHBHOCTH 
MOHOMepa noMHMO 3apa^a P-yraepOAHoro 
aTOMa BaixeH n 3apa^ q c=o . HaMn npe^- 
jiaraeTca KOppejumnoHHoe ypaBHeHne, 
CBa3BiBaionzee norapn(J)My KOHCTaHT cko- 
pOCTH peaKI^HH HC - aMHH C 3apa^OM 
P-yraepo^Horo aTOMa n 3apa^OM 3aMecTH- 
t gjw b 4 MecTe (C°N n C=0), b MOJieKyjie 
HC b BHflc: lgk=a,+a | q hc + a 2 q t _ o . 
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